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A COMPARISON OF THE EFFECTIVENESS OF 
EIGHT-WEEK CAMPUS SESSIONS AND ONE-WEEK 
WORKSHOPS IN TEACHING OUTDOOR RECREATION ACTIVITIES
CHAPTER I 
INTRODUCTION AND PROBLEM
E duca to rs  and p sy c h o lo g is ts  a r e  concerned  w ith  th e  q u e s tio n  
whether d i f f e r e n t  ty p e s  of le a rn in g s  can  occur in  le s s  time r e s u l t in g  
in  economy o f tim e , f a c i l i t i e s ,  equipm ent and c o s t  ( P ie t r a s in s k i ,  1969; 
B ilodeau and B ilo d e a u , 1969; S ta rch , 1912; P y le , 1913). They f u r th e r  
tend to  q u e s tio n  w hether economy of tim e w i l l  n o t en ab le  th e  le a rn e r  to  
be in tro d u ced  to  more v a r ie d  le a rn in g  e x p e rie n c e s  th roughout th e  
l e a r n e r ’ s e d u c a tio n  c a re e r .
The p u rpose  o f  t h i s  s tudy  was to  d e te rm in e  th e  s u p e r io r i ty  o f th e  
massed o r  d i s t r i b u t e d  p r a c t ic e  on th e  le a rn in g s  o f outdoor r e c r e a t io n  
a c t i v i t i e s .  Two one-w eek Outdoor E ducation  Workshops were compared to  
two e igh t-w eek  campus se s s io n s  to  a s s e s s  w hether u n d erg rad u a te  s tu d e n ts  
d i f f e r  in  c o g n i t iv e  and psychomotor le a rn in g s  o f  and a t t i t u d e s  con­
ce rn in g  s ix  r e c r e a t io n a l  a c t i v i t i e s .
P ie t r a s in s k i  (1969) i l l u s t r a t e d  th e  n e c e s s i ty  fo r  economy o f 
tim e fo r  schoo l s tu d e n ts  by th e  fo llow ing  s ta te m e n t:
A s tim u lu s  which may le a d  to  a proper observance o f  th e  
p r in c ip le s  o f r a t i o n a l  le a rn in g  i s  th e  need fo r  a more economic 
and b e t t e r  u t i l i z a t i o n  o f tim e . Today la ck  of tim e i s  a s e r io u s  
problem , even fo r  schoo l p u p i l s ,  and an even w orse one fo r  s tu ­
d e n ts .  The p r in c ip le s  o f r a t i o n a l  le a rn in g  d ese rv e  to  be con­
s id e re d  v ery  s e r io u s ly ,  a s  a code of recom m endations th rough  which 
he w i l l  sh o rte n  h is  w orking day and a t  th e  same tim e ach iev e  in ­
c re a se d  and more la s t in g  r e s u l t s  (p . 6 ) .
One a sp e c t in  regard  to  economy of tim e i s  th e  c o n tro v e rsy  over 
w hether massed o r d is t r ib u te d  p r a c t ic e  i s  more e f f e c t iv e .  E xperim ental 
in v e s t ig a t io n s  o f  e f f ic ie n c y  o f massed v e rsu s  d i s t r ib u te d  p r a c t ic e  began 
w ith  Ebbinghaus in  1885. Many of th e  e a r ly  ex p erim en te rs  examined th i s  
v a r ia b le  in  o rd e r  to  d e term ine  th e  more e f f i c i e n t  method fo r  a g iven 
le a rn in g  s i t u a t io n ,  w h ile  many o f th e  l a t e r  s tu d ie s  have been  designed  
p r im a r i ly  to  t e s t  H u l l 's  th e o ry  o f in h ib i t io n  (H a ll, 1966). E xp lo ra to ry  
work on th e  d i s t r i b u t io n  o f p r a c t i c e  phenomena p e r s is te d  u n t i l  1930 when 
s e v e ra l  f a c to r s  caused a  fundam ental change in  th e  n a tu re  o f  r e s e a rc h  
which had been accom plished (McGeoch and I r io n ,  1961).
A s u b s ta n t i a l  amount o f r e s e a r c h  l i t e r a t u r e  has been re p o r te d  on 
th e  d i s t r i b u t i o n  o f le a rn in g  t r i a l s .  The b a s is  of t h i s  l i t e r a t u r e  has 
been to  d e te rm in e  th e  su p e r io r  b lo c k  of tim e in  w hich th e  g r e a te s t  amount 
o f le a rn in g  o ccu rs—w hether th e  p r a c t ic e  p e rio d  i s  massed or d is t r ib u te d .
Most o f th e  re s e a rc h  rev iew ed  showed th a t  d i s t r i b u te d  p r a c t ic e  
i s  s u p e r io r  e s p e c ia l ly  when te a c h in g  beg inn ing  s u b je c ts  o r in  a c t i v i t i e s  
which in v o lv e  boredom or f a t ig u e .  H u ll (1952), in  s tu d y in g  th e  sim ple 
le a rn in g  p ro c e s s , found th a t  d i s t r i b u t e d  t r i a l s  w i l l  be more e f f i c i e n t  
than  m assed t r i a l s .  He s ta te d  th e  fo llo w in g :
T e s ts  made a f t e r  th e  te rm in a t io n  of sim ple t r i a l - a n d - e r r o r  
le a rn in g  w i l l  show a g r e a te r  spontaneous in c re a s e  (rem in iscen ce ) 
in  r e a c t io n  p o te n t ia l  i f  th e  m a te r ia l  i s  le a rn ed  by m assed t r i a l s  
th an  i f  i t  i s  le a rn ed  by d i s t r i b u te d  t r i a l s  (p . 3 6 ) .
3R e se a rc h e rs  have found both  advan tages and d isad v an tag es  to  each 
method o f p r a c t i c e ,  depending s u b s t a n t i a l l y  on th e  types of le a rn in g  to  
be ach ieved  and on th e  le a rn e r  h im se lf  (F randsen , 1957; G eldard , 1963; 
Mouly, 1960; Crow and Crow, 1956). Some o f  th e  s tu d ie s  have d e a l t  w ith  
an im al le a rn in g  (Warden, 1923); some w ith  human behav ior and s k i l l  
(C arron, 1967; C hurdar, 1967; M itc h e ll ,  1959); w h ile  o th e r  s tu d ie s  
have been conducted  in  th e  c lassroom  w ith  th e  m a te r ia l  of th e  schoo l 
s u b je c ts  (R osin , 1969; W aechter, 1966; M i l l e r ,  1967).
V arious b lo c k s  of tim e have been used  in  d i f f e r e n t  s tu d ie s  of the  
r e l a t i v e  e f f e c t iv e n e s s  of massed and d i s t r i b u t e d  p ra c t ic e  sc h e d u le s . The 
s u p e r io r  tim e -b lo c k  id e n t i f i e d  has depended upon the type o f  le a rn in g  ex­
pec ted  to  o ccu r. In  g e n e ra l, i f  th e  ta s k  invo lved  d is c r im in a tio n  le a rn in g , 
massed p r a c t ic e  has  been found s u p e r io r  (E s te s ,  1970). However, i f  th e  
le a rn in g  ta s k  in v o lv ed  a c q u is i t io n  of s im p le  re sp o n ses , d i s t r i b u t io n  of 
p r a c t ic e  in  s h o r t  in t e r v a ls  has been found s u p e r io r  (G eldard , 1963).
Two im p o rtan t f a c to r s  to  be co n s id e re d  b e fo re  reach in g  a d e c is io n  
a s  to  which b lo c k  o f  tim e i s  su p e r io r  a re :  (1) how to  de term ine th e  de­
g ree  o f le a rn in g  and (2) how to  de term ine  when th e  maximum degree  o f 
le a rn in g  has  been  ach ieved .
In  many s i t u a t io n s ,  th e  q u e s tio n  o f how to  determ ine th e  degree 
of le a rn in g  o f  each  su b je c t i s  v e ry  d i f f i c u l t  to  answ er. The fo llo w in g  
s tu d ie s  have been done in  v a r io u s  a re a s  o f ed u ca tio n  in  an endeavor to  
determ ine an answ er to  th i s  q u e s tio n .
Wang (1970) u s in g  elem en tary  s tu d e n ts ,  found the b e s t  in d ic a to r  
of th e  le a rn in g  r a t e  in  m athem atics to  be th e  number o f m athem atics 
s k i l l s  com pleted  d u rin g  a p e rio d  r a th e r  th a n  v e rb a l  I .Q . ,  n o n v erb a l I .Q . ,
4m ental age, m athem atics ach ievem ent, read in g  achievem ent or a t te n t io n  
span . F urtherm ore , C arver (1970) found th a t  in  an in t ro d u c to ry  psychology 
co u rse  th e  le a rn in g  a b i l i t y  and th e  amount lea rn ed  a r e  h ig h ly  r e l a t e d .
The second f a c to r  im p o rtan t in  le a rn in g  i s  th e  a b i l i t y  to  d e te r ­
mine when th e  maximum d eg ree  o f  le a rn in g  has been ach iev ed  in  o rd er to  
economize on th e  tim e o f  th e  in s t r u c to r  and th e  tim e o f  th e  s tu d e n t .
LeBow (1971) found th a t  w ith  a d u l t s ,  th e  degree  of t r a i n in g  was n o t a 
c r u c i a l  v a r ia b le ,  i f  th e  ta s k s  were s im p le . For a l l  g ro u p s, a d u l ts  and 
c h i ld re n ,  he concluded th a t  e x t r a - t r a in in g  t r i a l s  d id  n o t enhance th e  
le a rn in g  a b i l i t y .
Review of L i te r a tu r e  
A s u b s ta n t ia l  number o f  s tu d ie s  concern ing  th e  d i s t r i b u t i o n  of 
p r a c t ic e  t r i a l s  have been r e p o r te d .  The common concern  f o r  th e se  s tu d ie s  
has been to  de term ine  th e  s u p e r io r  b lock  of tim e in  w hich th e  g r e a te s t  
amount o f le a rn in g  o ccu rs—w hether th e  p r a c t ic e  p e r io d  i s  massed or d i s ­
t r ib u te d .
C o g n itiv e  Learning
D is tr ib u te d  p r a c t ic e  s u p e r io r . S evera l s tu d ie s  have been con­
ducted  u sin g  d i f f e r e n t  ty p e s  o f  c o g n itiv e  le a rn in g  in  w hich th e  r e ­
se a rc h e rs  found th a t  th e  d i s t r i b u te d  p r a c t ic e  s e s s io n s  r e s u l t e d  in  a 
g r e a te r  amount o f le a rn in g .  In  g e n e ra l,  when th e  ta s k s  invo lved  r e ­
q u ire d  con tinuous c o n c e n tra tio n , o r th e  le a rn e r  was a y o u n g s te r , the  
s h o r te r  p r a c t ic e  p e r io d s  have been found s u p e r io r .
C e r ta in  s tu d ie s  re se a rc h e d  p e r ta in e d  to  th e  le a rn in g  o f sc ie n c e . 
For exam ple, W aechter (1966) u s in g  c o lle g e  e a r th  s c ie n c e  s tu d e n ts ,
5M ille r  (1967) u s in g  human anatomy, ph y sio lo g y , m ic ro b io lo g y  and n u rs in g  
ch em is try  s tu d e n ts  and Hunt (1969) u s in g  f l e x i b i l i t y  o f  m en ta l s e t  in . 
so lv in g  m athem atics problem s, found th a t  d is t r ib u te d  p r a c t i c e  in  cogni­
t iv e  le a rn in g  was s u p e r io r .
Warden (1923) u s in g  maze le a rn in g  w ith  r a t s ,  found th a t  d is t r ib u te d  
p r a c t ic e  was s u p e r io r .  M oreover, R osin  (1969) u s in g  w eld ing  knowledge, 
a ls o  observed  th a t  d i s t r i b u te d  p r a c t ic e  was th e  s u p e r io r  method of 
le a r n in g .
Massed p r a c t ic e  s u p e r io r . S e v e ra l s tu d ie s  have been conducted 
in  w hich th e  r e s e a rc h e r s  found th a t  th e  massed p r a c t ic e  s e s s io n s  re s u lte d  
in  a g r e a te r  amount o f c o g n i t iv e  le a rn in g .  In  g e n e ra l ,  when th e  ta s k  
was s im p le  o r  an o rg a n iz a tio n  p e r io d  was re q u ire d  b e fo re  p r a c t ic e ,  th e  
longer p r a c t i c e  p e r io d s  w ere found s u p e r io r .
C e r ta in  s tu d ie s  re se a rc h e d  p e r ta in e d  to  th e  le a rn in g  o f s c ie n c e . 
For exam ple, Channin (1969) u s in g  in tro d u c to ry  b io lo g y  s tu d e n ts ,  H urst 
(1954) u s in g  sim ple  a r i th m e t ic  problem s a s  th e  ta s k  and Hunt (1969) 
u s in g  speed and accuracy  in  m athem atics problem s o lv in g , d isco v e re d  th a t  
massed p r a c t i c e  was s u p e r io r  in  c o g n i t iv e  le a rn in g .
For programmed in s t r u c t io n ,  Scanlon (1967) found th a t  massed 
p r a c t ic e  was s u p e r io r  in  c o g n i t iv e  le a rn in g  fo r  h ig h  sc h o o l v o c a t io n a l  
a g r ic u l tu r e  s tu d e n ts .  M oreover, Hansen (1965) found th a t  massed p ra c ­
t i c e  was s u p e r io r  fo r  a c h ie v in g  ty p e w rit in g  knowledge.
No d if f e r e n c e  in  d i s t r i b u te d  and massed p r a c t i c e . S e v e ra l s tu d ie s  
have been conducted  in  w hich th e  re s e a rc h e r s  found th a t  fo r  some types 
o f le a rn in g  th e re  were no d i f f e r e n c e s  in  the  e f f e c t iv e n e s s  o f d is t r ib u te d  
and massed p r a c t ic e  s e s s io n s .  W aechter (1966) in  e v a lu a tin g  r e te n t io n
6o f e a r th  sc ie n c e  f a c t s  and S canlon  (1967) in  e v a lu a tin g  r e te n t io n  u s in g  
programmed in s t r u c t io n  in  te a c h in g  h ig h  schoo l v o c a t io n a l  a g r ic u l tu r e ,  
found th a t  th e re  was no d i f f e r e n c e  in  u s in g  d i s t r i b u te d  or massed p ra c ­
t i c e  s e s s io n s .  A lso , G abel (1955) found th a t  th e re  was no d if f e re n c e  in  
u s in g  d i s t r i b u te d  o r  massed p r a c t i c e  s e s s io n s  fo r  freshm an m athem atics 
s tu d e n ts .
W hitley  (1970) conducted  a s tu d y  concerned w ith  th e  le a rn in g  of 
a f in e  m otor ta s k . He found th a t  th e re  was no d i f f e r e n c e  between groups 
in  th e  amount le a rn e d , even though th e re  was a d i f f e r e n c e  in  th e i r  a c tu a l  
perform ance.
Combined program s u p e r io r . A study  was d i r e c te d  by M itc h e ll  (1969) 
to  compare th e  e f f e c t iv e n e s s ,  as  determ ined  by in d iv id u a l iz e d  b e h a v io ra l 
change c r i t e r i a ,  of each o f th r e e  s e n s i t i v i t y  t r a i n in g  c o n d it io n s — 
d i s t r i b u t e d ,  massed and combined—when compared w ith  each o th e r  and w ith  
a c o n t ro l  group th a t  had n o t re c e iv e d  s e n s i t i v i t y  t r a i n in g .  The r e s u l t s  
o f  M i tc h e l l 's  s tudy  showed th e  fo llo w in g  o rd e r :  (1) a t  th e  te rm in a tio n
o f t r a in in g —combined, massed and d i s t r i b u te d  and (2) in  th e  fo llo w -u p  
s tu d y — combined, d i s t r i b u te d  and m assed.
Psychomotor L earning
F a c to rs  invo lved  in  psychom otor le a r n in g . In  d e te rm in in g  th e  
amount of tim e re q u ire d  to  le a r n  a psychom otor s k i l l ,  s e v e ra l  f a c to r s  
must be co n s id e re d . Examples o f th e s e  f a c to r s  a r e :  (1) amount o f r e ­
te n t io n  of ta s k s ,  (2) th e  le a rn in g  cu rve—t r i a l s  p lo t te d  a g a in s t  tim e 
and (3) th e  e f f e c t  o f f a t ig u e  on p r a c t ic e  tim e .
The f i r s t  f a c to r  w hich a f f e c t s  th e  amount o f  tim e re q u ire d  to  
le a r n  a  psychomotor s k i l l  i s  th e  amount of ta s k  r e t e n t io n .  In  a  s tudy
7u s in g  c o lle g e  men a s  s u b je c ts ,  L e rs te n  (1968) ad m in is te re d  a s e t  o f 
psychomotor le a rn in g  t e s t s  w ith  d i f f e r e n t  l a y - o f f  p e r io d s .  L e rs te n  
found th a t  th e  mere p assage  of tim e betw een p r a c t ic e  days caused s i g n i f i ­
c a n t i n i t i a l  in c re a s e s  in  both  in t e r - in d iv i d u a l  and in t r a - in d iv id u a l  
v a r ia n c e s .
The second im p o rtan t p o in t ,  co n ce rn in g  th e  amount of tim e re q u ire d  
to  le a rn  a psychom otor s k i l l ,  i s  th e  p e r io d  o f tim e where optimum le a r n ­
ing  occurs w ith in  th e  p r a c t ic e  p e r io d . R ivenes and Mawhinney (1968) 
u s in g  c o lle g e  m ales a s  s u b je c ts ,  found th a t  m ost o f th e  s u b je c ts  p e r ­
formed more a c c u r a te ly  a f t e r  on ly  40 m in u tes  r e s t ,  r a th e r  than  a f t e r  
r e s t i n g  21 to  23 d ay s .
A th i r d  f a c to r  th a t  a f f e c t s  th e  amount o f tim e re q u ire d  to  le a rn  
a psychom otor s k i l l  i s  th e  amount o f f a t i g u e  th a t  occurs d u rin g  p r a c t ic e  
s e s s io n s  and th e  e f f e c t  o f such f a t i g u e  on th e  le a rn in g  and s k i l l s  p e r­
form ance. N a tu r a l ly ,  th e  longer th e  p r a c t i c e  s e s s io n s ,  th e  g r e a te r  th e  
amount of f a t i g u e .  However, th e  amount o f p h y s ic a l  f a t ig u e  w i l l  be 
g r e a te r  than  th e  amount o f m en ta l f a t ig u e  d u rin g  long s e s s io n s  of m otor 
a c t i v i t y .  C arron  (1969) u s in g  c o l le g e  women, and Schmidt (1969) u s in g  
c o l le g e  men, s tu d ie d  th e  e f f e c t s  o f f a t i g u e ,  p h y s ic a l perform ance and 
amount o f le a r n in g .  Both r e s e a rc h e rs  ag reed  th a t  f a t ig u e  a f f e c te d  
p h y s ic a l perform ance b u t d id  no t a f f e c t  th e  amount of le a rn in g .
D is t r ib u te d  p r a c t ic e  s u p e r io r . U sing d i f f e r e n t  ty p es  o f a c t i v i ­
t i e s ,  s e v e ra l  s tu d ie s  have been conducted  in  w hich th e  re s e a rc h e r s  found 
th a t  th e  d i s t r i b u t e d  p r a c t ic e  s e s s io n s  r e s u l t e d  in  g r e a te r  psychomotor 
le a rn in g .  In  g e n e ra l ,  when th e  le a r n e r s  w ere in  th e  beg inn ing  s ta g e s  of 
le a rn in g ,  o r  when th e  ty p e  o f a c t i v i t y  r e s u l t e d  in  f a t ig u e  o r  boredom, 
th e  s h o r te r  p r a c t i c e  s e s s io n s  were found s u p e r io r .
8P y le  (1921), Hansen (1965) and Hamed (1968) found th a t  d i s t r i b u te d  
p r a c t ic e  was s u p e r io r  when e v a lu a tin g  ty p e w ritin g  p e r fc  -mance. A lso, 
W hitley  (1970) u s in g  f in e  m otor ta s k s  w ith  c o l le g e  men, and Kimble (1949) 
u s in g  upside-dow n p r in t in g  ta s k s ,  found th a t  d i s t r ib u te d  p r a c t ic e  was 
s u p e r io r .
Landry (1968) s tu d y in g  th e  e f f e c t s  of p h y s ic a l e x e rc is e  on o rg an ic  
fu n c tio n in g , Stelm ack (1967) s tu d y in g  b a la n c e , Bruno (1968) s tu d y in g  a 
p e rc e p tu a l-m o to r le a rn in g  ta s k ,  found th a t  d i s t r i b u te d  p r a c t ic e  was 
s u p e r io r .  M oreover, Young (1953), S inger (1964) and S tu l l  (1961) 
found t h a t  d i s t r i b u te d  p r a c t ic e  was s u p e r io r  in  th e  psychomotor le a rn in g  
o f badm inton, n o v e l b a s k e tb a l l  t e s t s  and beg inn ing  swimming s k i l l s .
Massed p r a c t ic e  s u p e r io r . S e v e ra l s tu d ie s ,  u s in g  d i f f e r e n t  ty p e s  
o f a c t i v i t i e s ,  have shown th a t  th e  massed p r a c t ic e  s e s s io n s  r e s u l te d  in  
a g r e a te r  amount o f psychomotor le a rn in g .  In  g e n e ra l,  when th e  le a rn e r s  
were in  th e  p re c is io n  s ta g e  o f le a rn in g ,  and when warm-up or s p e c ia l  eq u ip ­
ment or uniform s a re  re q u ire d , th e  lo n g er p r a c t ic e  se s s io n s  w ere found 
s u p e r io r .
C e r ta in  s tu d ie s  re sea rch ed  p e r ta in e d  to  b a la n c e , c o o rd in a tio n  and 
e x e rc is e .  S telm ack (1967) s tu d y in g  b a lan ce  on a  s ta b i lo m e te r ,  Churdar 
(1967) s tu d y in g  the e f f e c t s  o f e x e rc is e  on th e  p h y s ic a l  f i t n e s s  of c o l le g e  
m ales and C arron and L e a v it t  (1968) s tu d y in g  la rg e  m uscle^nass m otor 
c o o rd in a tio n  ta s k s ,  found th a t  massed p r a c t ic e  s e s s io n s  were s u p e r io r  in  
psychomotor le a rn in g .
P y le  (1921) in  te ach in g  to  throw  a ja v e l in .  Young (1953) in  
te a c h in g  a rc h e ry  and S tu l l  (1961) in  te ach in g  bow ling s k i l l s ,  found th a t  
massed p r a c t ic e  was more e f f e c t iv e  th an  d i s t r i b u te d  p r a c t ic e .  A lthough
9Hamed (1968) found th a t  w ith  s h o r t  ty p e w ritin g  p ro d u c tio n  t e s t s  d i s ­
t r ib u te d  p r a c t ic e  was s u p e r io r ,  he d isco v e re d  th a t  massed p r a c t ic e  was 
s u p e r io r  when u s in g  long p ro d u c tio n  ty p e w ritin g  t e s t s .
No d if f e r e n c e  in  d i s t r i b u te d  and massed p r a c t i c e . Using d i f f e r e n t  
types o f a c t i v i t i e s ,  s e v e ra l  s tu d ie s  have been conducted in  which th e  
r e s e a rc h e r s  found th a t  th e re  was no d if fe re n c e  in  d i s t r i b u te d  and massed 
p r a c t ic e  s e s s io n s  in  th e  amount o f  psychomotor le a rn in g .  K ingsley  (1970) 
conducted a s tu d y  in  which one group o f  s u b je c ts  a l te r n a te d  p r a c t ic e  in  
a rch e ry  and badm inton and an o th er group p a r t i c ip a te d  in  a rch e ry  c o n tin u ­
o u sly  f o r  th e  same le n g th  of tim e. K ingsley  found th a t  th e re  was no 
d if f e re n c e  in  th e  two tech n iq u es  o f  te ach in g  e i th e r  a rc h e ry  or bad­
m inton.
Montgomery (1967) and Dunham (1968) found no d if f e r e n c e s  in  d i s ­
t r ib u te d  and massed p r a c t ic e  of e i t h e r  knot ty in g  o r on a p u r s u i t  r o to r .  
Keough (1962) ev a lu a te d  th e  e f f e c t  o f p h y s ic a l ed u ca tio n  upon the  m otor 
f i t n e s s  of th i r d  grade s u b je c ts  and O 'Toole (1966) e v a lu a te d  c r e a t i v i t y  
in  a r t i s t i c  perform ance. Both Keough and O 'Toole found th a t  no d i f f e r ­
ence e x is te d  between th e  b locks o f p r a c t ic e  tim e u sed .
A ffe c tiv e  L earn ing
A lthough th e re  has been a g r e a t  d e a l of r e s e a rc h  conducted con­
ce rn in g  a f f e c t iv e  le a rn in g , th e re  have been on ly  two s tu d ie s  p e r ta in in g  
e i th e r  to  ou tdoor r e c r e a t io n  or to  th e  e f f e c t s  o f  massed o r d is t r ib u te d  
p r a c t ic e  on th e  s u b je c t s ' a t t i t u d e s .  Chase (1969) conducted a s tu d y  to  
id e n t i f y  changes in  th e  a t t i t u d e s  o f schoo l a d m in is tr a to r s  and elem en tary  
te a c h e rs  r e s u l t in g  from p a r t i c ip a t io n  in  an Outdoor E duca tion  Workshop. 
S p e c i f ic a l ly ,  th e  s tu d y  examined th e s e  two a t t i t u d e  changes: (1) schoo l
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a d m in is tra to rs  toward th e  u se fu ln e s s  of ou tdoor e d u ca tio n  in  ach iev in g  
academic g o a ls  and (2) e lem en tary  te a c h e rs  toward th e  u s e fu ln e s s  o f  o u t­
door ed u ca tio n  in  th e  academic g o a ls  achieved by th e i r  s tu d e n ts .  The 
r e s u l t s  in d ic a te d  s ig n i f i c a n t  d i f f e r e n c e s  in  th e  a t t i t u d e s  bo th  a t  th e  
beg inn ing  and a t  th e  end o f th e  p r o je c t .  Furtherm ore, th e  g rad e  le v e l  
o f th e  te a c h e rs  d id  n o t a f f e c t  judgm ent a s  to  w hich academic a re a s  would 
b e n e f i t  most from ou tdoor e d u c a tio n  s tu d ie s .
W aechter (1966) found no s t a t i s t i c a l l y  s ig n i f i c a n t  d i f f e r e n c e  in  
th e  change o f a t t i t u d e s  by e i th e r  th e  d is t r ib u te d  o r massed p r a c t ic e  
groups of e a r th  s c ie n c e  s tu d e n ts .  In  e ssen ce , th e re  was no d i f f e r e n c e  
in  th e  s tu d e n ts ' a t t i t u d e s  w hether th ey  were su b je c te d  to  th e  d i s t r i b u te d  
o r  massed le a rn in g  p e r io d s  in  le a rn in g  sc ien ce  f a c t s .
R e c re a tio n  E duca tion
As an a f f lu e n t  s o c ie ty  i n  to d a y 's  space age, Americans a r e  en jo y ­
in g  an  in c re a se d  amount o f  l e i s u r e  tim e . Along w ith  th e  in c re a s e  in  l e i ­
s u re  tim e has come th e  demand fo r  r e c r e a t io n a l  a c t i v i t i e s  te a c h e r s  (K raus, 
1964). The O utdoor R e c re a tio n  R esources Review Commission r e p o r te d  in  
1962 th a t  by th e  year 2000, our p o p u la tio n  w i l l  n e a r ly  doub le  and o v e ra l l  
demand fo r  o u td o o r r e c r e a t io n  w i l l  t r i p l e .  Not on ly  w i l l  th e r e  be more 
peo p le , b u t th ey  w i l l  have more f r e e  tim e , more money and more m o b il i ty  
(Outdoor R e c re a tio n , 1962).
The in c re a se d  em phasis on r e c r e a t io n a l  a c t i v i t i e s  has p la c e d  new 
demands on th e  p u b lic  sch o o ls  to  in c o rp o ra te  r e c r e a t io n a l  a c t i v i t i e s  
in to  th e i r  c u r r i c u la .  In  tu rn ,  demands have been p laced  on th e  i n s t i t u ­
t io n s  of h ig h e r le a rn in g  to  t r a i n  c o l le g e  s tu d e n ts  a s  p u b lic  sch o o l r e ­
c r e a t io n a l  a c t i v i t i e s  te a c h e rs  (H je lte  and S h iv e rs , 1963). T h e re fo re ,
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r e c r e a t io n  e d u ca to rs  have become concerned  w ith  th e  r e l a t i v e  e f f e c t iv e ­
n ess  o f m assed and d i s t r i b u te d  p r a c t i c e  s e s s io n s  in  te ach in g  r e c r e a t io n a l  
a c t i v i t i e s .
A v a i l a b i l i ty  o f  q u a l i f ie d  i n s t r u c t o r s . With r e s p e c t  to  th e  a v a i l ­
a b i l i t y  o f q u a l i f ie d  in s t r u c to r s  in  r e c r e a t io n ,  th e s e  th r e e  f a c to r s  a re  
co n s id e re d : (1) th e  problem  o f a c c r e d i ta t io n ,  (2) m eeting  th e  p re s e n t
demand fo r  q u a l i f ie d  te a c h e r s  and (3) adequate  s a l a r i e s  to  m a in ta in  th e  
supp ly  p r e s e n t ly  being  t r a in e d .
K le in d ie n s t and Weston (1964) summarized th e  a c c r e d i ta t io n  problem . 
They s ta t e d  t h a t  a d m in is tra to r s  of r e c r e a t io n  program s a re  having a  d i f f i ­
c u l t  tim e f in d in g  an o rg a n iz a tio n  th a t  can and w i l l  work w ith  th e  a c c r e d i­
t a t i o n  o f program s in  r e c r e a t io n .  U n ti l  th e  r e c r e a t io n  p ro fe s s io n  so lv e s  
th e  problem  o f a c c r e d i ta t io n ,  th e  p e rso n n e l fo r  sch o o l r e c r e a t io n  w i l l  
c o n tin u e  to  be drawn from th e  ra n k s  of te a c h e rs  a lre a d y  c e r t i f i e d  and 
employed, r a th e r  than  from p eo p le  t r a in e d  s p e c i f i c a l l y  in  r e c r e a t io n .
In  l a t e r  p u b lic a t io n s ,  K le in d ie n s t  and Weston (1964) and Guggen- 
heim er (1969) add ressed  th e  i s s u e  o f  r e c r e a t io n a l  te a c h e r  demands. They 
concluded t h a t  a s  schoo l r e c r e a t io n  expands, im p o sitio n s  a re  made on the 
e x i s t in g  supp ly  o f p e rso n n e l, f a c i l i t i e s  and t r a in in g  lo c a t io n s .  C o lleg es  
have a d i f f i c u l t  tim e t r a in in g  s tu d e n ts  in  r e c r e a t io n  a s  q u ic k ly  as they  
a re  needed f o r  th e  ra p id  expansion  in  th e  a re a  o f r e c r e a t io n .
In  d e a l in g  w ith  th e  problem  of s a l a r i e s ,  B u tle r  (1959) emphasized 
th e  need  f o r  adequa te  s a l a r i e s  i n  th e  fo llo w in g  s ta te m e n t:
The com para tive ly  low s a la r y  s c a le  fo r  r e c r e a t io n  p e rso n n e l th a t  
has p re v a i le d  in  m ost c i t i e s  has been a d e te r r e n t  to  th e  employment 
o f  com petent w orkers. U n t i l  r e c r e a t io n  d epartm en ts  o f f e r  s a l a r i e s  
and w orking c o n d itio n s  t h a t  compare fa v o ra b ly  w ith  th o se  a v a i la b le
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to  sch o o l p e rso n n e l and w orkers in  o th e r  f i e l d s  o f p u b lic  s e rv ic e  
th a t  r e q u ir e  com parable e d u c a tio n  and e x p e rie n c e , they  cannot com­
p e te  s u c c e s s fu l ly  f o r  q u a l i f ie d  w orkers (p . 137).
Problem s in  expanding c o l le g e  r e c r e a t io n  program s. Based upon an 
in c re a s e  in  l e i s u r e  tim e and a demand fo r  a d d i t io n a l ,  q u a l i f ie d  r e c re a t io n  
p e rso n n e l, c e r t a i n  problem s a re  a s s o c ia te d  w ith  expanding a c o l le g e  r e ­
c r e a t io n  program . The prim ary  l im i t in g  f a c to r s  a re :  (1) lim ite d  r e ­
c re a t io n  c u r r ic u la ,  (2) s h o rta g e  o f  q u a l i f ie d  c o l le g e  t r a i n e r s  and (3) 
a v a i la b le  funds fo r  equipm ent and s u p p lie s .
The f i r s t  problem  c o l le g e s  m ust fa c e  when expanding t h e i r  r e ­
c r e a t io n  program  i s  a la c k  of c o u rse s  o f fe re d  in  th e  cu rric u lu m  to  ade­
q u a te ly  t r a i n  r e c r e a t io n  p e rso n n e l. Meyer, B r ig h t b i l l  and Sessoms (1969) 
and K raus (1964) re p o r te d  th a t  any a ttem p t to  in c re a s e  th e  number of r e ­
c r e a t io n a l  c o u rse s  i s  met w ith  th e  t r a d i t i o n a l  em phasis on th e  th r e e  R 's  
in  th e  American sc h o o ls . A lso , many sch o o l a d m in is tra to r s  a r e  s t i l l  un­
c e r t a in  a s  to  th e  p la c e  o f r e c r e a t io n  in  th e  o r g a n iz a t io n a l  s t r u c tu r e  o f 
th e  c u rric u lu m . These two f a c t o r s ,  in  p a r t i c u l a r ,  have p rev en ted  th e  
sch o o ls  from hav ing  s u f f i c i e n t  o p p o r tu n i t ie s  to  t r a i n  q u a l i f ie d  r e c r e a t io n  
p e rso n n e l.
The second problem  a s s o c ia te d  w ith  th e  expansion  o f a r e c r e a t io n  
program i s  a  la c k  o f q u a l i f ie d  t r a i n e r s  a t  th e  c o l l e g ia t e  l e v e l .  I fh ile  
p h y s ic a l e d u c a tio n  te a c h e rs  a re  a v a i la b le ,  th ey  a re  n o t tr a in e d  s p e c i f i ­
c a l ly  in  r e c r e a t io n ,  a p ro fe s s io n  in  i t s  own r i g h t .  Too o f te n ,  p h y s ic a l 
ed u ca tio n  te a c h e rs  tend  to  be to o  academ ic and fo rm al and la c k  a  r e c r e a ­
t io n a l  p o in t o f view . In  p a r t i c u l a r ,  Kraus (1964) r e la te d  th a t  th e  
sch o o l w i l l  o f te n  a s s ig n  a  p h y s ic a l  ed u ca tio n  te a c h e r  to  th e  r e c r e a t io n  
r e s p o n s ib i l i ty ,  which r e s u l t s  in  a o n e -s id ed  program . Meyer, B r ig h tb i l l
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and Sessoms (1969) em phasized th e  need fo r  q u a l if ie d  c o lle g e  educa to rs  
in  r e c r e a t io n a l  a re a s  in  th e  fo llo w in g  s ta tem en t:
The su ccess  o f o rg an iz ed  r e c r e a t io n  depends p r im a r ily  upon the  
q u a l i ty  and a v a i l a b i l i t y  o f  th e  p ro fe s s io n a l  p e rso n n e l a s s o c ia te d  
w ith  i t .  L ead ersh ip , p e rh ap s more than  any th ing  e l s e ,  i s  a r e ­
so u rce  which must be s tre n g th e n e d  g r e a t ly  in  r e c r e a t io n .  More people 
m ust be b ro u g h t in to  th e  p ro fe s s io n  who have n a tu r a l  t a l e n t s  and 
i n t e r e s t s  in  r e c r e a t io n  (p . 8 1 ) .
D i f f i c u l ty  in  f in a n c in g . In  a d d i t io n ,  a com prehensive r e c r e a t io n a l  
program i s  v ery  d i f f i c u l t  to  f in a n c e .  S ev era l f a c to r s  c o n tr ib u te  to  th i s  
d i f f i c u l t y .  Of p a r t i c u la r  im portance  a re :  (1) in ad eq u a te  sch o o l budgets,
(2) expen siv e  equipm ent needed f o r  r e c r e a t io n a l  a c t i v i t i e s  and (3) the 
u t i l i z a t i o n  o f r e c r e a t io n a l  f a c i l i t i e s .
The f i r s t  reaso n  th a t  m ost programs in  r e c r e a t io n  a re  l im ite d  i s  
th a t  th e y  do n o t re c e iv e  ad eq u a te  o p e ra t io n a l  funds from th e  p a re n t 
i n s t i t u t i o n  o r o u ts id e  o rg a n iz a t io n s .  B u tle r  (1959) ex p la in ed  th e  f in a n ­
c i a l  problem  in  t h i s  way. Because o f  th e  h igh  c o s ts  in v o lv ed  in  th e  con­
s t r u c t io n  o f  b u ild in g s  and equipm ent fo r the  o th e r  sch o o l d i s c ip l in e s ,  
th e  funds rem ain ing  in  th e  b udget f o r  r e c r e a t io n a l  s u p p lie s  and equipment 
a re  in a d e q u a te . Furtherm ore, Kraus (1964) s u b s ta n tia te d  t h i s  argument by 
s t a t in g :  "O ften  th e  sc h o o ls , b ecau se  of o th e r  p re s s in g  n eed s , a re  un­
w il l in g  to  g ra n t s u f f i c i e n t  funds to  su p p o rt an e f f e c t iv e  r e c r e a t io n  
program ."
Yukic (1970), B u tle r  (1959) and K le in d ie n s t and Weston (1964) 
emphasized th a t  in  many c a s e s ,  fun d in g  a r e c r e a t io n  program i s  d i f f i c u l t  
because  th e  equipm ent and s u p p lie s  a re  more expensive  th a n  th e  t o t a l  
a l lo c a t io n  fo r  r e c r e a t io n .  The a l lo c a t io n  fo r  r e c r e a t io n a l  equipment and 
su p p lie s  has become one of th e  l a r g e s t  item s in  th e  d ep a rtm en ta l budget. 
P ro p er p ro ced u res  in  th e  p u rch ase  and c a re  o f equipment and su p p lie s  may
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w e ll de term ine  w hether th e se  funds a r e  w ise ly  expended. Many o f th e  
a c t i v i t i e s  r e q u ir e  d e l i c a t e  equipment and s u p p lie s  which must r e c e iv e  
c a re fu l»  p e r s i s t e n t  a t t e n t io n ;  w h ile  o th e r  equipm ent and s u p p lie s  have a 
hazardous e x is te n c e .  The i n i t i a l  c o s t fo r  equipm ent and su p p lie s  i s  ex­
te n s iv e .  L ikew ise , a s iz a b le  expense i s  invo lv ed  in  re p la c in g  worn p a r t s  
and adding new equipm ent to  re p la c e  equipm ent which i s  i r r e p a ra b ly  
damaged (K le in d ie n s t and Weston, 1964).
The th i r d  f a c to r  which enhances th e  c o s t o f a r e c r e a t io n  program 
i s  th a t  th e  r e c r e a t io n a l  f a c i l i t i e s  and equipm ent a re  id le  du ring  p a r t  of 
th e  school day . In  com paring the f a c i l i t i e s  used by o th e r  d i s c i p l in e s ,  
some a d m in is tra to rs  a rg u e  th a t  having id le  f a c i l i t i e s  in  th e  r e c r e a t io n a l  
a re a  i s  much more ex p en siv e  fo r  th e  schoo l (B u tle r ,  1959).
S o lu tio n s  to  t r a in in g  problem s. There i s  an u rg en t need to  t r a i n  
q u a l i f ie d  r e c r e a t io n a l  w orkers a t  le s s  c o s t ,  in  l e s s  tim e and w ith  le s s  
equipment than  ever b e fo re .  M eeting th i s  need would g r e a t ly  f a c i l i t a t e  
th e  developm ent o f r e c r e a t io n a l  f a c i l i t i e s  and program s fo r  th e  American 
p u b lic .  S ev era l s u g g e s tio n s  have been made by le a d e rs  in  th e  f i e l d  of 
r e c r e a t io n .  These su g g e s tio n s  in c lu d e  th e  fo llo w in g ; (1) use o f non­
paid  v o lu n te e rs , (2) a b b re v ia tio n  o f  th e  fo rm al r e c r e a t io n  ed u ca tio n  p ro ­
c e s s ,  (3) use o f in - s e r v ic e  t r a in in g  fo r  r e c r e a t io n  w orkers and (4) p a r­
t i a l  support o f th e  r e c r e a t io n  program th rough  g i f t s  and d o n a tio n s .
Guggenheimer (1969) and Yukic (1970) r e l a t e d  th a t  even though 
v o lu n te e rs  may n o t be  a s  w e ll tr a in e d  a s  r e c r e a t io n  program g ra d u a te s , 
much can be sa id  in  fa v o r  o f  using  non-paid  v o lu n te e r s .  The use  o f non­
paid  v o lu n te e rs  would p ro v id e  needed a s s is ta n c e  in  th e  r e c r e a t io n a l  p ro ­
gram. In  tu rn , th e  v o lu n te e r  worker would r e c e iv e  o n -th e - jo b  t r a in in g .
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A lso , g ra d u a te  a s s i s t a n t s  o r s tu d e n t a s s i s t a n t s  could  be u t i l i z e d  a t  
reduced  s a l a r i e s  to  supplem ent th e  s t a f f  in  conducting  th e  r e c r e a t io n a l  
a c t i v i t i e s .
In  some in s ta n c e s ,  a  second a l t e r n a t i v e  to  th e  p e rso n n e l t r a in in g  
problem  i s  to  a b b re v ia te  or bypass th e  fo rm al ed u c a tiv e  p ro c e ss  and e n te r  
a s p e c ia l iz e d  a re a  o f r e c r e a t io n a l  le a d e r s h ip .  Many s u c c e s s fu l  r e c r e a t io n  
s p e c i a l i s t s  have fo regone  a fo rm al e d u c a tio n  (Yukic, 1970). Two examples 
o f a b b re v ia te d  le a rn in g  s i tu a t io n s  in  r e c r e a t io n  a r e  s p e c ia l  s h o r t  co u rses  
sponsored by th e  American Red C ross and a p p re n tic e s h ip  program s which 
se rv e  as  o n - th e - jo b  t r a in in g .
A t h i r d  method fo r  t r a in in g  r e c r e a t io n  le a d e rs  in  l e s s  tim e , a t  
l e s s  c o s t  and w ith  le s s  equipment i s  th ro u g h  in - s e r v ic e  t r a in in g .  In -  
s e rv ic e  t r a i n in g  i s  p o s s ib le  when v a r io u s  community ag en c ie s  o f f e r  em­
ployed p r o f e s s io n a l  r e c r e a t io n  le a d e r s  an o p p o rtu n ity  to  enhance th e i r  
job  u n d e rs ta n d in g s  and com petencies (Y ukic, 1970). As in  o th e r  p ro ­
fe s s io n s ,  in - s e r v ic e  t r a in in g  and su p e rv ise d  f i e ld  s e rv ic e  p ro v id e  th e  
p r a c t i c a l  in fo rm a tio n  which i s  u s u a l ly  la c k in g  in  th e  more th e o r e t i c a l  
and p h i lo s o p h ic a l  c o l le g e  and u n iv e r s i ty  co u rse s  (Guggenheimer, 1969).
A f i n a l  method suggested  fo r  t r a in in g  r e c r e a t io n  le a d e r s  i s  
th rough  g i f t s  and d o n a tio n s  from in t e r e s te d  in d iv id u a ls  and p r iv a te  
o r g a n iz a t io n s .  The a v a i l a b i l i t y  o f such g i f t s  and d o n a tio n s  w i l l  n e c e s s i­
t a t e  an e f f e c t i v e  c o lle g e  p u b lic  r e l a t i o n s  program prom oting e i t h e r  e x i s t ­
in g  o r  f u tu r e  p la n s  fo r  developm ent o f  a  r e c r e a t io n a l  program (Guggen­
heim er, 1969).
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C onclusion
In  c o n c lu s io n , s e v e ra l  s tu d ie s  have been rev iew ed  which p e r ta in  
to  c o g n i t iv e ,  psychom otor and a f f e c t iv e  le a rn in g .  T hree of th e  v a r ia b le s  
which seemed to  c o n t r ib u te  to  th e  d isag reem en ts  betw een th e  a u th o rs  and 
re s e a rc h e r s  w ere th e  ty p e s  of a c t i v i t i e s  to  be le a rn e d , th e  le a rn in g  stag e  
of th e  le a rn e r  and c e r t a in  c h a r a c t e r i s t i c s  o f  th e  le a r n e r  a t  th e  tim e th e  
t e s t s  were a d m in is te re d .
With r e s p e c t  to  th e  ty p e s  of a c t i v i t i e s .  I t  depended upon th e  
amount o f f a t ig u e  o r boredom which was Invo lved  In  each  type o f a c t i v i t y  
(P y le , 1921; Hansen, 1965; Hamed, 1968; M il le r ,  1967) . The le a rn in g  
s ta g e s  which a f f e c te d  th e  s tu d ie s  were th e  b e g in n in g . In te rm e d ia te  o r 
p r e c is io n  s ta g e  depending upon th e  amount o f p re v io u s  ex p erien ce  th e  
le a r n e r s  had had In  th e  p a r t i c u la r  a c t i v i t y  te s te d  ( S t u l l ,  1961; S in g er, 
1964; Kimble, 1949; Channln, 1969). Some o f th e  c h a r a c t e r i s t i c s  o f th e  
le a r n e r s  which a f f e c te d  th e  r e s u l t s  of th e  s tu d ie s  r e p o r te d  w ere th e  men­
t a l  and c h ro n o lo g ic a l ag e , a t t e n t i o n  span and I n te l l i g e n c e  o f th e  s u b je c ts  
used  In  th e  s tu d ie s  (Wang, 1970; Keough, 1962; W h itley , 1970; Hansen, 1965; 
S can lon , 1967; Warden, 1923).
On th e  b a s is  o f th e  l i t e r a t u r e  rev iew ed co n ce rn in g  r e c r e a t io n  edu­
c a t io n ,  i t  seemed th a t  th e re  i s  a g re a t  d e a l  o f co n ce rn  re g a rd in g  th e  
w orthy use o f l e i s u r e  tim e . I f  e d u c a to rs  In  t h i s  a r e a  a r e  to  m eet th e  de­
mands o f s o c ie ty  and th e  In c reased  amount o f l e i s u r e  tim e o f  A m ericans, 
th ey  m ust endeavor to  t r a i n  more and b e t t e r  r e c r e a t io n  le a d e rs  more 
q u ic k ly . R e c re a tio n  e d u ca tio n  I s  f a r  behind on m onies to  f in a n c e  th e  
p u rchase  o f equipm ent and su p p lie s  and to  p ro v id e  a p p ro p r ia te  s a la r i e s  
f o r  employees In  r e c r e a t io n .  S teps a re  being  ta k en  tow ard t h i s  g o a l by
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outdoor ed u ca tio n  workshops and m ajo rs in  r e c r e a t io n  being  o ffe re d  by 
some of th e  c o l le g e s  and u n iv e r s i t i e s .
T h e o re tic a l  Framework 
The t h e o r e t i c a l  framework o f t h i s  s tu d y  was based on the  assump­
t io n  th a t  d i f f e r e n t  b lo c k s  o f le a rn in g  tim e w i l l  a f f e c t  th e  amount of 
m a te r ia l  le a rn e d , th e  s k i l l  p ro f ic ie n c y  a t ta in e d  and th e  s tu d e n ts ' a t t i ­
tudes toward th e  a r e a .  The q u e s tio n  of w hether p r a c t ic e  i s  more e f f i c i ­
e n t i f  t r i a l s  a r e  m assed or i f  they  a re  d i s t r i b u te d  i s  a c l a s s i c a l  p rob­
lem which has been  s tu d ie d  e x te n s iv e ly . T h e re fo re , th e  q u e s tio n  o f massed 
v e rsu s  d i s t r i b u t e d  p r a c t ic e  w i l l  be d isc u sse d  th rough  the  p r e s e n ta t io n  of 
v a r io u s  p s y c h o lo g is t s ' th e o r ie s .
D is tr ib u te d  P r a c t ic e  S uperio r
S ev e ra l t h e o r i s t s  have advocated  th a t  d i s t r i b u te d  p r a c t ic e  s e s s io n s  
r e s u l te d  in  a g r e a te r  amount o f b ehav io r change. G arriso n  and Gray (1955) 
r e f e r r e d  to  experim en ts  conducted by Lorge, w hich s u b s ta n t ia te d  th e  theo ry  
th a t  le a rn in g  under th e  c o n d itio n  o f d i s t r i b u te d  i s  more e f f i c i e n t  than  
under th e  c o n d itio n  o f m assing . There i s  a tim e  in t e r v a l  beyond which 
e f f ic ie n c y  does n o t in c re a s e .  For example, b o th  too  long work p e r io d s  
and to o  long r e s t  i n t e r v a l s ,  a l ik e ,  may a d v e rs e ly  a f f e c t  th e  le a rn in g  
o f immature l e a r n e r s .  A lso , th e  le n g th  o f  tim e in t e r v a l  should  v a ry  
w ith  th e  n a tu re  o f  th e  m a te r ia ls  b e ing  le a rn e d  and th e  s ta g e  o f th e  
le a rn in g .  The s u p e r io r i t y  o f th e  d i s t r i b u te d  p r a c t ic e  p e r io d s  over 
massed le a rn in g  l i e s  m ain ly  in  th e  r e te n t io n  o f th e  m a te r ia ls  le a rn e d .
The in c re a se d  tim e seemed to  perm it c e r t a in  le a rn in g  p a r t s  to  become 
b e t t e r  o rg an ized  in to  a  behav io r p a t te r n ,  w hich allow ed fo r  g r e a te r  
e f f ic ie n c y  in  le a rn in g  and r e te n t io n .
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W ith r e s p e c t  to  le a rn in g  m otor s k i l l s ,  F randsen  (1957) in  t e s t ­
in g  le a rn in g  v e r b a l  and m otor s k i l l s ,  Cimmins and Fagin  (1954) and G a rr i­
son and Gray (1955) in  d e te rm in in g  le a rn in g  to  p la y  m u sica l in s tru m e n ts , 
th e o riz e d  th a t  d i s t r i b u te d  p r a c t ic e  was s u p e r io r  to  massed p r a c t ic e .  
Concerning le a rn in g  in  a c lassroom  s i t u a t i o n ,  H u ll (1952) in  te s t in g  
le a rn in g  which re q u ire d  a sim ple  le a rn in g  p ro c e s s , Mead (1923) in  ev a lu ­
a t in g  th e  m em orization  o f nonsense s y l l a b le s  and Cole and Bruce (1950) 
in  d e te rm in in g  le a rn in g  m athem atics and F rench  concluded th a t  d i s t r ib u te d  
p r a c t ic e  was a l s o  s u p e r io r .
O ther t h e o r i s t s —E ste s  (1970) in  s tu d y in g  le a rn in g  a c t i v i t i e s  w hich 
re q u ire d  s h o r t- te rm  memory, Mouly (1960) and M u rse ll (1952) fo r  longterm  
r e te n t io n  and im m ediate r e c a l l  and Crow and Crow (1956) w ith  younger 
c h i ld r e n — s ta t e d  th a t  d i s t r i b u te d  p r a c t i c e  was s u p e r io r .  A lso, Geldard 
(1963) in  e v a lu a tin g  le a rn in g  a c t i v i t i e s  w ith  d is s im i la r  ta s k s ,  E s te s  
(1970) in  t e s t i n g  le a rn in g  which re q u ire d  changes in  s tim u lu s  c o n te x t, 
V inacke (1968), Gagne and H o lie s  (1963) and Ebbinghaus (Mead, 1923) in  
de te rm in in g  le a rn in g  a c t i v i t i e s  w hich may r e s u l t  in  f a t ig u e ,  boredom, o r 
lo s s  o f i n t e r e s t  and Ebbinghaus (Meumann, 1913) fo r  economy o f energy in  
le a rn in g , advoca ted  th a t  d i s t r i b u te d  p r a c t i c e  was s u p e r io r  to  massed 
p r a c t ic e .
Massed P r a c t i c e  S u p erio r
On th e  b a s i s  o f o th e r  re s e a rc h  some p s y c h o lo g is ts ' have th e o riz e d  
th a t  massed p r a c t i c e  i s  advan tageous. In  a c t i v i t i e s  which r e q u ir e  a 
warm-up p e rio d  o r  s p e c ia l  equipm ent, F randsen  (1957) and Mouly (1960) ad­
v ocated  th a t  massed p r a c t ic e  i s  s u p e r io r  to  d i s t r i b u te d  p r a c t ic e .  More­
o v er, in  th e  c lassroom  s i t u a t io n ,  F randsen  (1957) when complex problem
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so lv in g  i s  re q u ire d  o r  in  p r o je c t  te ach in g  and G arriso n  and Gray (1955) 
in  le a rn in g  in  th e  p r e c is io n  s ta g e ,  th e o riz e d  th a t  massed p r a c t ic e  i s  
a ls o  su p e r io r .
C onsidering  o th e r  ty p e s  of le a rn in g , Gagne and B o lle s  (1963) when 
item s must be re le a rn e d  on th e  n ex t t r i a l  and Pyle (1921) w here th e  prob­
lem involved i s  th e  co n n ec tio n  o f a movement w ith  a  p a r t i c u l a r  s tim u lu s , 
b e l ie v e  th a t  massed p r a c t ic e  i s  s u p e r io r .  A lso , Cimmins and F ag in  (1954) 
in  study ing  le a rn in g  m a te r ia l  w hich w i l l  n o t be h e lp fu l  a g a in  and Cole 
and Bruce (1950) w ith  c r e a t iv e  work, a l s o  ag ree  w ith  Gagne and B o lle s  
and P y le  in  th a t  massed p r a c t ic e  i s  su p e r io r .
C onclusion
In  co n c lu s io n , many o f  th e  t h e o r i s t s  agreed th a t  th e  d is t r ib u te d  
p r a c t ic e  le a rn in g  s e s s io n s  a re  s u p e r io r .  D is tr ib u te d  p r a c t ic e  seemed to  
be su p e r io r  to  massed p r a c t ic e  because  o f f a t ig u e ,  boredom and la c k  o f 
i n t e r e s t —which a re  u s u a lly  p re s e n t  in  th e  longer le a rn in g  s e s s io n  and 
which h in d e r le a rn in g .  A lso , r e te n t io n  i s  g re a te r  i f  th e  s u b je c t  i s  
in te r ru p te d  b e fo re  th e  com pletion  of th e  ta sk , w hich i s  a  c h a r a c te r i s t i c  
o f th e  d is t r ib u te d  p r a c t ic e  s e s s io n  r a th e r  than  th e  massed p r a c t ic e  s e s ­
s io n . On th e  o th e r  hand, i f  th e  a c t i v i t y  re q u ire d  an o rg a n iz a tio n  p erio d  
p reced ing  th e  p r a c t ic e  s e s s io n ,  massed p r a c t ic e  i s  more advan tageous.
S ta tem en t o f Problem
The problem of t h i s  s tu d y  i s :  (1) to  determ ine  i f  c o lle g e  s tu d e n ts
can  le a rn  outdoor r e c r e a t io n a l  a c t i v i t i e s  more q u ic k ly  in  a  one-week o u t­
door ed uca tion  workshop a t  F o r t  Cobb Lake or in  an e igh t-w eek  s e s s io n  on
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th e  campus o f Southw estern  S ta te  C o llege and (2) to  compare th e  a t t i t u d e s  
of th e se  s tu d e n ts  concern ing  ou tdoor r e c r e a t io n  a c t i v i t i e s .
S ta tem en t of Purpose 
The purpose of t h i s  re s e a rc h  was to  d e term ine  th e  r e l a t i v e  e f f e c ­
t iv e n e s s  o f massed and d i s t r i b u te d  p r a c t ic e  o f outdoor r e c r e a t io n  a c t i v i ­
t i e s .  S p e c i f ic a l ly ,  two one-week ou tdoor ed u ca tio n  workshops w ere ccm- 
pared  to  th e  e igh t-w eek  campus co u rse s  to  a s s e s s  w hether th e  s tu d e n ts  
d i f f e r  in  t h e i r  a c q u is i t io n  o f s k i l l  and t h e i r  com prehension of th e  
a c t i v i t i e s  and th e i r  a t t i t u d e s  toward r e c r e a t io n a l  a c t i v i t i e s .
O p e ra tio n a l D e f in it io n s
1. B a i tc a s t in g . —An a c t i v i t y  in  w hich th e  p a r t i c ip a n ts  u se  c lo se d ­
faced  r e e l s  w ith  r e le a s e  b u tto n s  and p ro p e l a ru b b er w eight 
tow ard wooden ta r g e t s  which a r e  th r e e  f e e t  in  d iam ete r.
2. C o lleg e  S tu d e n ts . —S tu d en ts  who e i t h e r  p a r t i c ip a t e  in  th e  
r e c r e a t io n a l  a c t i v i t i e s  d u rin g  th e  workshops o r were e n ro lle d  
in  th e  same a c t i v i t i e s  d u rin g  th e  summer o r f a l l  s e s s io n s  on 
th e  Southw estern  S ta te  C o lleg e  campus.
3 . D is tr ib u te d  P r a c t i c e . — S h o rte r  p r a c t ic e  s e s s io n s  over a lo n g e r 
p e rio d  o f  a c tu a l  tim e.
4 . L e is u re . —F re e , unoccupied tim e d u rin g  which a  p erson  may in ­
du lge in  r e s t ,  r e c r e a t io n  and th e  l i k e  (Meyer, B r ig h tb i l l  
and Sessoms, 1969).
5 . Massed P r a c t i c e . — Longer p r a c t i c e  s e s s io n s  over a  s h o r te r  p e r io d  
o f  a c tu a l  tim e.
6. M odified Chicago Round. —An a rc h e ry  t e s t  w hich c o n s is t s  o f e ig h t
ends (48 arrow s) being  s h o t tow ard a 3 6 - in ch  ta rg e t  from a d i s ­
ta n c e  o f 20 y a rd s  (Zabik and Jack so n , 1969),
7 . P h y s ic a l E d u ca tio n . —T hat phase o f  th e  t o t a l  p ro cess  o f educa­
t io n  which i s  concerned w ith  th e  developm ent and u t i l i z a t i o n  o f  
th e  in d iv id u a l 's  movement p o t e n t i a l  and r e la te d  re sp o n ses  (Nixon 
and J e w e tt,  1969).
8 . R e c re a tio n . —Any a c t i v i t y  o r p u r s u i t  which i s  v o lu n ta r i ly  chosen  
by th e  p a r t i c ip a n t  w ith in  h i s  l e i s u r e  tim e, A fith th e  prim ary
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m o tiv a tio n  o f a c h ie v in g  p e rso n a l p le a su re , and w ith  a minimum o f 
o th e r  h o p ed -fo r g o a ls  o r com pulsions su rround ing  i t  (K raus,
1964).
9. S tuden t A s s i s t a n t s . — S tu d en ts  who have p re v io u s ly  p a r t i c ip a te d  
in  an ou tdoo r e d u c a tio n  workshop.
10. Team T each in g . —Two or more te a c h e rs  assume th e  r e s p o n s ib i l i t y  
fo r  p r e - in s t r u c t io n a l  p lan n in g  and te ach in g  a p a r t i c u l a r  r e ­
c r e a t io n a l  a c t i v i t y  to  a group o f s tu d e n ts  e n ro lle d  in  e i th e r  
th e  O utdoor E ducation  Workshop o r Southw estern  S ta te  C o lleg e  
summer sch o o l o r f a l l  sem este r.
11. T ra p sh o o tin g . —A r e c r e a t io n a l  a c t i v i t y  th a t  c o n s is ts  o f sh o o tin g  
a t  c la y  p igeons which have been thrown by an au to m atic  m achine 
th ro w er.
12. Vanderhoof G olf T e s t . —A g o lf  t e s t  which c o n s is t s  o f a " d r iv e  
t e s t "  and a " 5 - ir o n  t e s t "  (Barrow and McGee, 1964).
13. Workshop. —A seven-day  s e s s io n  sponsored by S ou thw estern  S ta te  
C o llege a t  F o r t  Cobb Lake which in c lu d e s  in s t r u c t io n  in  each 
r e c r e a t io n a l  a c t i v i t y  fo llow ed  by p r a c t ic e  p e r io d s .
H ypotheses To Be T ested
C o g n itiv e  Domain
1. The c o g n i t iv e  le a rn in g  of those  s tu d e n ts  who com plete th e  a rch ­
e ry  c o u rse  in  summer sch o o l a t  Southw estern  S ta te  C o lleg e  ex­
ceeds th e  c o g n itiv e  le a rn in g  o f  th o se  s tu d e n ts  who p a r t i c i p a t e  
in  a rc h e ry  in  th e  O utdoor E ducation  Workshop.
2. The c o g n itiv e  le a rn in g  o f tho se  s tu d e n ts  who com plete th e  b a i t -
c a s t in g  c o u rse  in  th e  f a l l  sem ester a t  Sou thw estern  S ta te  C o lleg e  
exceeds th e  c o g n i t iv e  le a rn in g  o f th o se  s tu d e n ts  who p a r t i c i p a t e  
in  b a i t c a s t i n g  in  th e  O utdoor E ducation  Workshop.
3 . The c o g n itiv e  le a rn in g  o f  tho se  s tu d e n ts  who com plete  th e  canoe­
ing  co u rse  in  summer sch o o l a t  Southw estern  S ta te  C o lleg e  ex­
ceeds th e  c o g n it iv e  le a rn in g  o f  th o se  s tu d e n ts  who p a r t i c ip a t e  
in  canoeing  in  th e  O utdoor E ducation  Workshop.
4 . The c o g n i t iv e  le a rn in g  o f tho se  s tu d e n ts  who com plete  th e  g o lf
co u rse  in  th e  f a l l  sem este r a t  Southw estern  S ta te  C o lleg e  ex­
ceeds th e  c o g n i t iv e  le a rn in g  of th o se  s tu d e n ts  who p a r t i c i p a t e  
in  g o lf  in  th e  Outdoor E ducation  Workshop.
5 . The c o g n itiv e  le a rn in g  o f  th o se  s tu d e n ts  who com plete  th e  s a i l ­
ing  c o u rse  in  summer sch o o l a t  Southw estern  S ta t e  C o lleg e
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exceeds th e  c o g n itiv e  le a rn in g  o f  th o s e  s tu d e n ts  who p a r t i c ip a te  
in  s a i l i n g  in  th e  Outdoor E ducation  Workshop.
6. The c o g n it iv e  le a rn in g  o f th o se  s tu d e n ts  who com plete th e  t r a p -  
sh o o tin g  c o u rse  in  th e  f a l l  sem ester a t  Sou thw estern  S ta te  
C o lleg e  exceeds th e  c o g n itiv e  le a rn in g  o f  th o se  s tu d e n ts  who 
p a r t i c i p a t e  in  tra p sh o o tin g  in  the  O utdoor E ducation  Workshop.
Psychomotor Domain
7 . The psychom otor le a rn in g  o f th o se  s tu d e n ts  who p a r t i c ip a te  in  
a rc h e ry  in  th e  Outdoor E ducation  Workshop exceeds the  psycho­
m otor le a rn in g  of th o se  s tu d e n ts  who com plete th e  a rch e ry  course 
in  summer sch o o l a t  Southw estern  S ta te  C o lleg e .
8 . The psychom otor le a rn in g  o f th o se  s tu d e n ts  who com plete th e  b a i t -  
c a s t in g  c o u rse  in  th e  f a l l  sem este r a t  Southw estern  S ta te  C ollege 
exceeds th e  psychomotor le a rn in g  o f  th o se  s tu d e n ts  who p a r t i c i ­
p a te  in  b a i t c a s t i n g  in  th e  Outdoor E duca tion  Workshop.
9. The psychom otor le a rn in g  o f th o se  s tu d e n ts  who com plete the  
canoe ing  co u rse  in  summer schoo l a t  Sou thw estern  S ta te  C ollege 
exceeds th e  psychomotor le a rn in g  o f th o se  s tu d e n ts  who p a r t i c i ­
p a te  in  canoeing  in  th e  Outdoor E ducation  Workshop.
10. The psychom otor le a rn in g  of th o se  s tu d e n ts  who p a r t i c ip a te  in  
g o lf  in  th e  Outdoor E ducation  Workshop exceeds th e  psychomotor 
le a rn in g  o f  th o se  s tu d e n ts  who com plete th e  g o lf  course  in  the 
f a l l  sem es te r a t  Southw estern  S ta te  C o lleg e .
11. The psychom otor le a rn in g  o f th o se  s tu d e n ts  who p a r t i c ip a t e  in  
th e  s a i l i n g  in  th e  Outdoor E ducation  Workshop exceeds th e  psycho­
m otor le a rn in g  o f tho se  s tu d e n ts  who com plete th e  s a i l in g  course  
in  summer schoo l a t  Southw estern S ta te  C o lleg e .
12. The psychom otor le a rn in g  o f  th o se  s tu d e n ts  who p a r t i c ip a t e  in  
tra p s h o o tin g  in  th e  O utdoor E duca tion  Workshop exceeds th e  
psychom otor le a rn in g  o f th o se  s tu d e n ts  who com plete th e  t r a p -  
sh o o tin g  c o u rse  in  th e  f a l l  sem ester a t  Southw estern  S ta te  
C o lleg e .
A ffe c tiv e  Domain
13. The a t t i t u d e s  toward r e c r e a t io n a l  a c t i v i t i e s  o f  s tu d e n ts  who
p a r t i c i p a t e  in  th e  Outdoor E ducation  Workshop exceeds th e  a t t i ­
tu d e s  o f s tu d e n ts  com pleting th e  same a c t i v i t i e s  in  summer 
sch o o l o r th e  f a l l  sem ester a t  Southw estern  S ta te  C o llege .
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D e lim ita tio n s
The focus o f  th e  s tu d y  was d e lim ite d  to  th e  c o g n i t iv e ,  a f f e c t iv e  
and psychomotor a re a s  o f le a rn in g  o f  th e  p a r t i c ip a n ts .  F u r th e r  d e lim i­
ta t io n s  in c lu d ed :
1. A ll  s u b je c ts  were s tu d e n ts  a t  Southw estern S ta te  C o lleg e ,
W eatherfo rd , Oklahoma. Of th e  519 s u b je c ts ,  337 s u b je c ts  were
e n ro lle d  in  th e  June  and A ugust, 1971, Outdoor E duca tion  Work­
shops. The o th e r  182 s u b je c ts  were e n ro lle d  in  c la s s e s  of a rc h ­
e ry , b a i t c a s t i n g ,  can o e in g , g o lf ,  s a i l in g  and tra p s h o o tin g  d u rin g  
th e  summer and f a l l  s e s s io n s ,  1971, on th e  campus o f Southw estern  
S ta te  C o lleg e .
2. The a c t i v i t i e s  s tu d ie d  a re  o n ly  a segment o f th e  t o t a l  program
com pleted by a p ro s p e c tiv e  r e c r e a t io n a l  a c t i v i t i e s  le a d e r .
3 . T h is s tu d y  d id  n o t a tte m p t to  determ ine i f  d if f e re n c e s  in  s k i l l s
and knowledges o ccu rred  betw een male and fem ale s u b je c t s .
4 . D if f e r e n t  in s t r u c to r s  were used in  th e  m assed and d i s t r i b u te d  
p r a c t ic e  s e s s io n s  in  a l l  a c t i v i t i e s  excep t tra p s h o o tin g . How­
e v e r , i t  i s  h ig h ly  r e le v a n t  th a t  fo r  each a c t i v i t y  th e  in s t r u c ­
to r s  were members o f a  s in g le  te ach in g  team , th a t  p a r a l l e l  p ro ­
cedu res w ere p lanned  fo r  p ro v id in g  massed and d i s t r i b u te d  p ra c ­
t i c e ,  and th a t  a l l  i n s t r u c to r s  had a d ep th  o f e x p e rien ce  w orking 
to g e th e r  p lan n in g  f o r  and e v a lu a tin g  program s. A ll  in s t r u c to r s  
w ere re g u la r  f a c u l ty  members o f th e  Southw estern  S ta te  C ollege 
D epartm ent o f P h y s ic a l E duca tion .
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Assum ptions
The fo llo w in g  assum ptions w ere b a s ic  to  the  s tu d y .
1. T es ts  cou ld  be c o n s tru c te d  to  e v a lu a te  th e  c o g n itiv e  le a rn in g  
o f each s tu d e n t in  each o f  th e  r e c r e a t io n a l  a c t i v i t i e s  te s te d .
2. T e s ts  cou ld  be  c o n s tru c te d  to  e v a lu a te  th e  psychomotor le a rn in g  
of each p a r t i c ip a t in g  s tu d e n t .
3 . C o g n itiv e  and psychom otor le a rn in g  p ro g re ss  could  be determ ined 
between p re -  and p o s t - t e s t s .
4 . Concerning r e c r e a t io n a l  a c t i v i t i e s ,  concep ts  could be s e le c te d  
to  e v a lu a te  th e  a f f e c t iv e  domain of th e  s tu d e n ts .
CHAPTER I I  
METHODS AND PROCEDURES
T his s tudy  was concerned w ith  com paring th e  d if fe re n c e s  in  th e  
c o g n itiv e  and psychom otor le a rn in g  and a t t i t u d e s  of s tu d e n ts  p a r t i c i p a t ­
ing  in  one o f  th e  one-week Outdoor E ducation  Workshops in  June or A ugust, 
1971, o ffe re d  by th e  P h y s ic a l E ducation D epartm ent a t  Southw estern  S ta te  
C o lleg e , W eatherfo rd , Oklahoma and s tu d e n ts  s u c c e s s fu l ly  com pleting th e  
same a c t i v i t i e s  c o u rse s  on th e  Southw estern  S ta te  C o lleg e  campus e i th e r  
d u ring  th e  e igh t-w eek  summer term , 1971, o r  th e  f i r s t  e ig h t  weeks of th e  
f a l l  term , 1971. The com parisons w ere made by u se  o f p re -  and p o s t - t e s t s  
on knowledge and s k i l l  and an a t t i t u d e  t e s t  g iven  to  each s u b je c t  a t  th e  
beg inn ing  o f  each co u rse .
The s p e c i f i c  ou tdoor a c t i v i t i e s  s tu d ie d  w ere a rc h e ry , canoeing , 
b a i tc a s t in g ,  g o lf ,  s a i l i n g  and tra p s h o o tin g . W ith each a c t iv i t y ,  th re e  
types  o f t e s t s  w ere g iven  to  th e  s u b je c t s .  The th re e  types  of t e s t s  w hich 
were g iven  w ere: (1) an o b je c tiv e , w r i t t e n  com prehension t e s t ,  (2) a
s k i l l  p ro f ic ie n c y  t e s t  and (3) an a t t i t u d e  in v e n to ry  composed o f s e v e ra l  
sem antic d i f f e r e n t i a l  concep ts of each  a c t i v i t y .
Pr e -E xperim en ta l P rocedures
The p re -e x p e rim e n ta l p rocedu res fo r  t h i s  s tu d y  were d iv id ed  in to  
the  fo llo w in g  p a r t s :  (1) s e le c t io n  o f in s tru m e n ts , (2) e s ta b l is h in g  th e
v a l id i t y  and r e l i a b i l i t y  o f  th e  in s tru m e n ts , (3) developm ent o f  d a ta
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c o l le c t io n  in s tru m e n ts  and (4) c o n s tru c t io n  o f th e  a rc h e ry , b a i tc a s t in g ,  
canoeing , g o l f ,  s a i l i n g  and tra p s h o o tin g  com prehension t e s t s .  However, 
th e  o rd e r o f p r e s e n ta t io n  does n o t im ply the  manner in  w hich d e c is io n s  
w ere made co n ce rn in g  th e se  two p a r ts .  The v a l i d i t y  and r e l i a b i l i t y  of
th e  in s tru m e n ts  w ere determ ined  b e fo re  th e  f i n a l  s e le c t io n  of t e s t s  was
made.
S e le c tio n  o f In s tru m e n ts
The s k i l l s  p ro f ic ie n c y  fo r  th e  r e c r e a t io n a l  a c t i v i t i e s  were ev a lu ­
a te d  by th e  fo llo w in g  t e s t s :
1. The g o lf  s tu d e n ts  were given  th e  V anderhoof G olf T e s t.
2 . The a rc h e ry  s tu d e n ts  sh o t th e  M odified  Chicago Round.
3 . The t ra p s h o o tin g  s tu d e n ts  sh o t th r e e  s h o ts  a t  c la y  p igeons from 
f iv e  d i f f e r e n t  p o s i t io n s .
4 . The b a i t c a s t i n g  s tu d e n ts  c a s te d  fo u r tim es each toward ta r g e t s  
from d is ta n c e s  of 20, 30 and 40 f e e t .
5 . The s a i l i n g  and canoeing  s tu d e n ts  race d  a g a in s t  tim e and w ere 
r a te d  by s tu d e n t  in s t r u c to r s  on t h i r t e e n  o th e r  a sp e c ts  o f s k i l l .
The com prehension t e s t s  were c o n s tru c te d  fo r  each a c t i v i t y  b o th
fo r  th e  O utdoor E d u ca tio n  Workshops and th e  1971 summer and f a l l  s e s s io n s
a t  S ou thw estern  S ta te  C o lleg e .
V a lid i ty  and R e l i a b i l i t y  o f  th e  In s tru m en ts
The t e s t - r e t e s t  r e l i a b i l i t y  o f th e  " d r iv e  t e s t "  i s  re p o r te d  a s  .90 
and t e s t - r e t e s t  r e l i a b i l i t y  o f  th e  " 5 - iro n  t e s t "  i s  .8 4 . The p r e d ic t iv e  
v a l i d i t y  o f  th e  " d r iv e  t e s t "  i s  re p o rte d  a s  .71  and th e  p r e d ic t iv e  v a­
l i d i t y  o f th e  " 5 - i ro n  t e s t "  i s  .66 (Barrow and McCee, 1964).
The t e s t - r e t e s t  r e l i a b i l i t y  c o e f f i c i e n t  found by Zabik and Jackson  
(1969) fo r  th e  M odified  Chicago Round a rc h e ry  t e s t  was .86 .
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The Sem antic D i f f e r e n t i a l  te ch n iq u e  was developed by Osgood, S uci, 
and Tannenbaum fo r  th e  purpose o f m easuring  a t t i t u d e s  ab o u t d i f f e r e n t  
c o n cep ts  (Osgood, Suci and Tannenbaum, 1957). T h is  in s tru m en t has been 
found to  be b o th  r e l i a b l e  and v a l id  a s  a m easure o f  a t t i t u d e  and a t t i ­
tude  change. The r e l i a b i l i t y  c o e f f i c i e n t s  range from .84 to  .94 and 
v a l i d i t y  m easures ran g e  from .76 to  .85 (B uros, 1965).
The rem ainder o f th e  t e s t s  w ere found to  be both  r e l i a b l e  and 
v a l id  by th e  a c tu a l  a d m in is tra t io n  o f th e  t e s t s  e i th e r  p reced in g  or d u r­
ing  th e  s tu d y . The a rc h e ry , g o l f ,  s a i l in g  and canoeing  c o g n itiv e  t e s t s ,  
and s a i l i n g  and canoeing  psychom otor t e s t s  were ad m in is te re d  to  the  s tu ­
d e n ts  com ple ting  th e  co u rses  in  th e s e  a c t i v i t i e s  a t  th e  com pletion  o f th e  
sp r in g  se m e s te r , 1971, a t  Southw estern  S ta te  C o lleg e . The t e s t s  were 
g iven  in  o rd e r  to  determ ine th e  v a l i d i t y  and r e l i a b i l i t y  c o e f f i c ie n t s  
b e fo re  commencing th e  s tu d y .
The p r e d ic t iv e  v a l id i t y  and t e s t - r e t e s t  r e l i a b i l i t y  c o e f f i c ie n t s  
f o r  th e  rem ainder o f  th e  a c t i v i t i e s  were o b ta in ed  fo llo w in g  th e  f i r s t  
a d m in is tr a t io n  o f th e  t e s t s  d u rin g  th e  June , 1971, O utdoor E ducation  
Workshop. The r e s u l t s  o f th e  t e s t s  g iven  to  th e  s tu d e n ts  o f th e  June , 
1971, Workshop were used bo th  fo r  pu rposes of com parison and a lso  fo r  
o b ta in in g  th e  c o e f f i c i e n t s .  The v a l i d i t y  and r e l i a b i l i t y  c o e f f i c ie n t s  
a re  p re se n te d  in  T ab le 1. The d i f f i c u l t y  and p h i in d ic e s  used to  d e te r ­
mine th e s e  c o e f f i c i e n t s  a re  p re s e n te d  in  T ab les 19-24, Appendices C-H.
Each o f th e se  t e s t s  was g iven  to  th e  massed p r a c t ic e  and th e  d i s ­
t r ib u te d  p r a c t ic e  g ro u p s . The f i n a l  v e rs io n  of each  o f th e  t e s t s  i s  shown 
in  A ppendices C, D, E, F, G and H. The c o r r e c t  re sp o n ses  to  th e  item s 
a r e  n o t p ro v id ed  on th e  t e s t  form.
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Table 1
S t a t i s t i c a l  D ata on R e l i a b i l i t y  and 
V a ld ity  o f In s tu m en ts
T e s t-R e te s t P re d ic t iv e Mean Mean
T es t R e l i a b i l i t y V a lid i ty D if f . PHI(0)
A rchery Knowledge .823 .621 .493 .512
A rchery S k i l l .871 .711 ---- ---—
B a itc a s t in g  Knowledge .862 .754 .512 .461
B a i tc a s t in g  S k i l l .742 .711 ----- -----
Canoeing Knowledge .793 .621 .634 .384
Canoeing S k i l l .893 .920 ----- —- --
G olf Knowledge .947 .762 .484 .490
G olf S k i l l .861 .571 ---- ——
S a il in g  Knowledge .873 .762 .671 .529
S a i l in g  S k i l l .882 .742 -----
T rap sh o o tin g  Knowledge .774 .693 .471 .623
T rap sh o o tin g  S k i l l .863 .912
Development o f D ata  C o lle c tio n  In s tru m en ts
The re s e a rc h e r  was unab le  to  f in d  s ta n d a rd iz e d  t e s t s  fo r  m easuring  
th e  com prehension o f th e  a rc h e ry , b a i t c a s t i n g ,  canoeing , g o lf ,  s a i l in g  
and tra p s h o o tin g  s u b je c t s .  A fte r  c o n s u lt in g  w ith  r e c r e a t io n  e x p e r ts ,  th e  
t e s t s  w ere c o n s tru c te d , analyzed  and norms developed on com prehension 
t e s t s  in  th e  r e c r e a t io n a l  a rea s  c i t e d .  Each t e s t  was developed and g iven  
to  a  sample o f  s tu d e n ts .  A f te r  th e  r e s u l t s  w ere analyzed and the  n ece s­
s a ry  c o r r e c t io n s  made, th e  t e s t s  w ere a d m in is te re d  again  to  a  la rg e r  
sam ple o f s u b je c t s .  The r e s u l t s  o f th e se  t e s t  c o n s tru c tio n  p ro ced u res  
a r e  p re se n te d  in  th e  fo llow ing  s e c t io n s  o f  th e  d i s s e r t a t io n .
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C o n s tru c tio n  o f  th e  A rchery . B a i tc a s t in g .  Canoeing, G o lf,
S a l l l  g and T rapshoo ting  Comprehension T e s ts
A ll  o f  th e  com prehension t e s t s  were composed o f  50 m u ltip le -c h o ic e
and analogy  item s excep t th e  a rc h e ry  t e s t  which was composed of 58 such
item s. The s t a t i s t i c a l  d a ta  a r e  p re se n te d  in  T ab les 19-24, Appendices
C-H.
N ature and Sources of Data 
T h is  s tu d y  encompassed the  th r e e  fo llow ing  a re a s  fo r  th e  c o l le c t io n  
of d a ta :
A rea I :  The c o g n itiv e  domain of s tu d e n ts  e n ro lle d  in  co u rses  o ffe red
by th e  P h y s ic a l E duca tion  Department a t  Southw estern  S ta te  
C o llege .
A rea I I :  The psychomotor domain o f  s tu d e n ts  e n ro lle d  in  co u rses
o f fe re d  by th e  P h y s ic a l E ducation  D epartm ent o f South­
w es te rn  S ta te  C o lleg e .
A rea I I I :  The a f f e c t iv e  domain o f s tu d e n ts  e n ro lle d  in  co u rses  o ffe red
by th e  P h y s ic a l E duca tion  Departm ent o f  Southw estern  S ta te  
C o lleg e .
The so u rc e s  o f d a ta  w ere: (1) s tu d e n ts  e n ro lle d  in  th e  June and
A ugust, 1971, O utdoor E ducation  Workshops a t  F o r t  Cobb Lake, (2) s tu d e n ts  
e n ro lle d  in  th e  same a c t i v i t i e s  d u rin g  summer sch o o l and th e  f a l l  semes­
t e r ,  1971, on th e  campus o f S outhw estern  S ta te  C o lleg e , (3) in s t r u c to r s  
in  th e  O utdoor E ducation  Workshops a t  F o r t  Cobb Lake and (4) in s t r u c to r s  
of th e  same a c t i v i t i e s  d u rin g  th e  summer and f a l l  s e s s io n s ,  1971, on th e  
campus o f S ou thw estern  S ta te  C o lleg e .
E xperim ental P rocedures 
Of th e  519 s u b je c ts  used fo r  t h i s  s tu d y , 337 were s tu d e n ts  who were 
e n ro lle d  in  th e  June and A ugust, 1971, Outdoor E duca tion  Workshops o ffe red  
by th e  S ou thw estern  S ta te  C o llege  P h y s ic a l E ducation  D epartm ent. These
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workshops were conducted a t  F o r t Cobb Lake. The rem aining 182 s u b je c ts  
w ere e n ro lle d  in  th e  1971 summer and f a l l  s e s s io n s  a t  Southw estern S ta te  
C o lleg e  in  W eatherfo rd , Oklahoma. Only th o se  s tu d e n ts  who com pleted a l l  
p r e -  and p o s t - t e s t s  and th e  a t t i t u d e  m easure w ere used as s u b je c ts .  A ll 
s tu d e n ts  used a s  s u b je c ts  p a r t i c ip a te d  in  a t  l e a s t  one o f th e  fo llo w in g  
a c t i v i t i e s :  a rc h e ry , b a i tc a s t in g ,  canoe ing , g o lf ,  s a i l in g  o r tra p s h o o tin g .
The number o f s u b je c ts  in  each o f th e  a c t i v i t i e s  a re  as fo llow s:
1. In  th e  June workshop th e re  w ere 47 a rc h e ry , 105 b a i tc a s t in g ,
99 tra p sh o o tin g  and 24 g o lf  s u b je c t s .
2 . During th e  summer s e s s io n  on campus th e re  were 31 a rc h e ry ,
18 canoeing  and 19 s a i l in g  s u b je c t s .
3 . In  th e  August workshop th e re  w ere 31 canoeing and 31 s a i l in g  
s u b je c ts .
4 . D uring th e  f a l l  s e s s io n  on campus th e re  were 40 b a i tc a s t i n g ,
21 tra p sh o o tin g  and 53 g o lf  s u b je c t s .
In  each  a c t i v i t y ,  b o th  d u rin g  th e  workshops and summer and f a l l
s e s s io n s ,  th e  s u b je c ts  were g iven  30 m inu tes o f le c tu r e  on a s p e c ts  o f
s k i l l ,  knowledge and s a f e ty ,  betw een th e  p r e -  and p o s t - t e s t s .  The in ­
s t r u c to r s  a l l o t t e d  one and o n e -h a lf  hours fo r  su p e rv ised  p r a c t ic e  in  each 
fo u r-h o u r p e r io d . S ince  s a f e ty  i s  a  v e ry  im p o rtan t a sp e c t in  a c t i v i t i e s  
such as  a rc h e ry , s a i l i n g  and tra p s h o o tin g , some s a f e ty  f a c to r s  w ere p o in ted  
o u t to  th e  s u b je c ts  p reced in g  th e  p r e - s k i l l  t e s t s .  T h is a s p e c t  o f s k i l l  
could n o t be e lim in a te d  because o f th e  danger in v o lv ed .
F iv e  t e s t s  were a d m in is te re d  to  each s u b je c t .  The sch ed u lin g  o f 
th e  t e s t s  i s  shown g ra p h ic a lly  in  F ig u re  1. The s p e c if ic  t e s t s  g iv en  to  
th e  s u b je c ts  o f  th e  workshops and r e g u la r  term  e n ro lle e s  a t  Southw estern  
S ta te  C o lleg e  were as fo llo w s:
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A. C o g n itiv e  Domain
1 . A th e o ry  p r e - t e s t  g iv en  d u rin g  th e  f i r s t  hour o f each of th e  
d i f f e r e n t  a c t i v i t i e s  o f f e re d  d u rin g  th e  summer and f a l l  s e s s io n s .
2. A th e o ry  p r e - t e s t  g iv en  d u rin g  th e  e n ro llm en t p reced in g  th e  be­
g in n in g  o f  each o f  th e  w orkshops.
3 . A second th e o ry  t e s t  g iv en  d u rin g  the  e ig h th  c l a s s  m eeting  o f  th e  
a rc h e ry  and b a i tc a s t in g  c la s s e s  o f fe re d  d u rin g  th e  summer and 
f a l l  s e s s io n s .
4 . A second th e o ry  t e s t  g iv e n  d u rin g  th e  th i r d  m eeting  o f th e  t r a p -  
sh o o tin g , s a i l in g  and g o lf  c la s s e s  o f fe re d  d u rin g  th e  summer and 
f a l l  s e s s io n s .
5 . A second th e o ry  t e s t  g iv en  d u rin g  th e  f i f t h  week of th e  canoeing  
c l a s s  d u rin g  th e  summer se s s io n .
6 . A second th e o ry  t e s t  g iv en  d u ring  th e  l a s t  day of th e  w orkshops.
7 . A th e o ry  p o s t - t e s t  g iv en  d u rin g  th e  n e x t - t o - l a s t  hour o f th e  
a rc h e ry  c l a s s  o f fe re d  d u rin g  th e  summer s e s s io n .
B. Psychomotor Domain
3 . A s k i l l s  p ro f ic ie n c y  p r e - t e s t  g iven  d u rin g  th e  second hour o f 
each  o f th e  d i f f e r e n t  a c t i v i t i e s  d u rin g  th e  summer and f a l l  
s e s s io n s .
9 . A s k i l l s  p ro f ic ie n c y  p r e - t e s t  g iven  d u rin g  th e  f i r s t  hour o f  each 
o f  th e  d i f f e r e n t  a c t i v i t i e s  in  th e  w orkshops.
10. A second s k i l l s  p ro f ic ie n c y  t e s t  g iven  d u rin g  th e  sev en th  c l a s s  
m eeting  o f  th e  a rc h e ry  and b a i tc a s t in g  c la s s e s  o f fe re d  d u rin g  
th e  summer and f a l l  s e s s io n s .
11. A second s k i l l s  p ro f ic ie n c y  t e s t  g iven  d u rin g  th e  th i r d  m eeting  
o f  th e  tra p s h o o tin g , s a i l i n g  and g o lf  c l a s s e s  m eeting  d u rin g  th e  
summer and f a l l  s e s s io n s .
12. A second s k i l l s  p ro f ic ie n c y  t e s t  g iven  th e  f i f t h  week o f th e  
canoeing  c la s s  m eeting  d u rin g  th e  summer s e s s io n .
13. A s k i l l s  p ro f ic ie n c y  p o s t - t e s t  g iven  d u rin g  th e  l a s t  hour o f  th e  
a rc h e ry  c l a s s  o f fe re d  d u rin g  th e  s u ^ e r  s e s s io n .
C. A f fe c tiv e  Domain
14. An a t t i t u d e  t e s t  g iv en  to  a l l  s u b je c ts  im m ediately  fo llo w in g  th e  
pre-know ledge t e s t s .
May 29 — July 31
32
F ig u re  1 
P ro c e d u ra l Time L ine
June 4 — Aug 6
6 DataCobb
Shops Workshops
June 7 — Aug 30
Post • 
Test A fter  
Spending  
Equal Hours  
As Ft. Cobb 
Ss
Enrolled
rable T e s t  AtT im e (Varied
VithEacb End Of
Activity)
C o u r s e
Comparison Here 
On Skill, Knowledge, 
And Attitude
Comparison  
on same 
V arib le s
July 2 3 - O c t . 22
The method of team te a c h in g  was used  in  a l l  a c t i v i t i e s  in  which 
th e  same in s t r u c to r  was no t used in  b o th  th e  Outdoor E duca tion  Workshops 
and summer and f a l l  s e s s io n s . T rap sh o o tin g  was th e  o n ly  a c t i v i t y  in  
which th e  same in s t r u c to r  was used in  bo th  th e  w orkshops and th e  s e s s io n s  
on campus.
D is tr ib u te d  P r a c t ic e  SésS ions 
The c la s s e s  o f fe re d  d u rin g  th e  summer and f a l l  s e s s io n s  on campus 
a t  S ou thw estern  S ta te  C ollege w ere d e f in e d  a s  d i s t r i b u te d  p r a c t ic e ,  w h ile  
th e  a c t i v i t i e s  d u rin g  th e  workshops w ere d e fin e d  as  massed p r a c t ic e .  The 
c o l le g e  c r e d i t  and th e  le n g th  of each co u rse  i s  a s  fo llo w s:
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C re d it Hours
With re s p e c t  to  c r e d i t  hours d u ring  th e  summer s e s s io n , th e  a rc h ­
e ry  s tu d e n ts  re c e iv e  one hour and th e  s a i l in g  and canoeing  s tu d e n ts  r e ­
c e iv e  two hours u n d e rg rad u a te  c r e d i t  upon th e  s u c c e s s fu l  com pletion  of 
th e  v a r io u s  c o u rs e s .  The tra p sh o o tin g  and g o lf  c la s s e s  were o ffe re d  fo r  
one hour u n d erg rad u a te  c r e d i t  d u rin g  th e  f i r s t  e ig h t  weeks of th e  f a l l  
sem este r. F u rth erm o re , th e  b a i tc a s t in g  t e s t s  w ere g iven  to  th e  s tu d e n ts  
e n ro lle d  in  th e  a rc h e ry  c l a s s  which met th e  f i r s t  e ig h t  weeks o f th e  f a l l  
sem este r.
Length o f Courses
The 31 a rc h e ry  s u b je c ts  met fou r days p e r  week fo r  e ig h t  weeks d u r­
ing  summer sc h o o l. The p re lim in a ry  a c t i v i t i e s  of a tte n d a n c e  checks and 
assem bly o f equipm ent consumed th e  f i r s t  30 m in u te s  of each s e s s io n  and 
30 m inu tes rem ained fo r  t e s t i n g ,  in s t r u c t io n  and p r a c t ic e .  M oreover, th e  
p r a c t ic e  and i n s t r u c t io n  between p re -  and p o s t - t e s t s  re q u ire d  one week.
The l a s t  two days of th e  second week were used fo r  b o th  the  knowledge and 
th e  s k i l l  p o s t - t e s t s .
The 40 b a i t c a s t i n g  s u b je c ts  met fo u r  days p e r  week fo r  th re e  weeks 
. in  c o n ju n c tio n  w ith  th e  f a l l  a rch e ry  c l a s s .  T h i r ty  m inutes d a i ly  were 
allow ed fo r  t e s t i n g ,  i n s t r u c t io n  and p r a c t ic e .  The p r a c t ic e  and in s t r u c ­
t io n  between th e  p r e -  and p o s t - t e s t s  re q u ire d  one week. The l a s t  two 
days o f th e  second week w ere used fo r  th e  knowledge and s k i l l  p o s t - t e s t s .
The 53 g o lf  s u b je c ts  met fo r  two h o u rs , two days weekly fo r  e ig h t 
weeks d u rin g  th e  f a l l  sem e s te r . T h ir ty  m inu tes  o f each se s s io n  was 
occupied w ith  th e  p r e l im in a r ie s  such as r o l l  check and c la s s  o rg a n iz a tio n .
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T h is  tim e lo s s  caused th e  experim en ter to  have to  g iv e  s k i l l  and know­
led g e  p o s t - t e s t s  on the th i rd  day in s te a d  of th e  second day as p rev io u s ly  
p la n n e d .
The tra p sh o o tin g  c l a s s  met fo u r hours d a i ly ,  one day weekly fo r 
e ig h t  weeks d u rin g  th e  f a l l  sem este r. The f i r s t  week was sp en t in  ad­
m in is te r in g  th e  p r e - t e s t s  and d isc u ss in g  th e  r u le s  o f  s a f e ty  in  hand ling  
th e  guns. A f te r  th e  p re lim in a ry  d u t ie s  of a tte n d a n c e  ta k in g , gun s e le c ­
t io n ,  30 m inu tes f o r  s a f e ty  d is c u s s io n  and o rg a n iz a tio n  o f s tu d e n ts , th e  
21 s u b je c ts  had one rem ain ing  hour fo r  each to  p r a c t ic e .  The p o s t - t e s t s  
w ere a d m in is te re d  th e  l a s t  h a l f  o f the  th i rd  c l a s s  m ee tin g , fo llo w in g  a 
30-m inute p r a c t ic e  s e s s io n .
The 19 s a i l in g  and 18 canoeing  s u b je c ts  met one day weekly fo r  fo u r 
hours d u rin g  summer sc h o o l. By th e  tim e th e  s tu d e n ts  tra n s p o r te d  th e  b o a ts  
to  and from th e  w ater f r o n t ,  r ig g e d  and u n rigged  th e  s a i lb o a ts ,  th e  i n ­
s t r u c to r  checked th e  r o l l  and g o tte n  them o rg a n iz e d , two hours ronained  
fo r  s a i l i n g  in s t r u c t io n  and p r a c t ic e  o f th e  second week. The s a i l in g  
p o s t - t e s t s  were g iven  th e  th i r d  week.
In  re s p e c t  to  th e  canoeing  p o r tio n  o f th e  c l a s s ,  th re e  and one- 
h a l f  hours o f th e  fo u r th  m eeting  rem ained fo r  canoeing  p r e - t e s t s ,  p r a c t ic e  
and in s t r u c t io n .  Because o f th e  tim e re q u ire d  fo r  th e  p re p a ra t io n  o f th e  
equipm ent and o rg a n iz a tio n  o f th e  s tu d e n ts ,  th e  p o s t-c a n o e in g  t e s t s  were 
g iv en  th e  f i f t h  week of th e  s a i l i n g  and canoeing  c l a s s .
Massed P ra c tic e  S essio n s
The workshops o ffe re d  d u rin g  June and August a t  F o r t  Cobb Lake 
were d e fin e d  as  massed p r a c t i c e .  The c o l le g e  c r e d i t  fo r  th e  workshops 
and le n g th  o f each a c t i v i t y  i s  as  fo llo w s:
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C red it Hours
W ith r e s p e c t  to  c r e d i t  h o u rs  re c e iv e d  d u rin g  th e  w orkshops, a l l  
s tu d e n ts  who s u c c e s s fu lly  com pleted th e  workshops re c e iv e d  two hours of 
e i th e r  g ra d u a te  or u n d erg rad u a te  c r e d i t .  Most of th e  s u b je c ts  used in  
th e  s tu d y  w ere o f u n d erg rad u a te  s t a t u s .
Length o f Each A c tiv i ty
A ll  o f  th e  a c t i v i t i e s ,  ex cep t g o lf ,  in  th e  w orkshops fo llow ed th e  
same te s t in g  sch ed u le . The 47 a rc h e ry , 105 b a i tc a s t in g ,  31 canoeing ,
31 s a i l in g  and 99 tra p s h o o tin g  s u b je c ts  p a r t ic ip a te d  in  a  fo u r-h o u r b lock  
o f tim e , once d u rin g  th e  week, o f each a c t i v i t y .  A ll  pre-know ledge t e s t s  
were a d m in is te re d  S atu rday  m orning im m ediately p reced in g  e n ro llm e n t. The 
p r e - s k i l l  t e s t s  were ad m in is te re d  th e  f i r s t  hour of each a c t i v i t y ,  f o l ­
lowed by 30 m inu tes o f in s t r u c t io n  and one and o n e -h a lf  hours  p r a c t ic e .
The p o s t - s k i l l  t e s t s  w ere ad m in is te re d  th e  l a s t  hour of each fo u r-h o u r 
b lock  o f each  a c t i v i t y .  The post-know ledge t e s t s  fo r  a l l  a c t i v i t i e s  were 
a d m in is te re d  to  a l l  s u b je c ts  th e  f i n a l  day of th e  workshops im m ediately  
p reced ing  th e  c o n te s ts  in  a l l  a c t i v i t i e s .
W ith re s p e c t  to  th e  g o lf  s tu d e n ts ,  th ey  p a r t i c ip a te d  in  g o lf  c la s s e s  
th e  e n t i r e  week. The 24 g o lf  s u b je c ts  were g iven  th e  p o s t - s k i l l  t e s t s  a t  
th e  c o n c lu s io n  o f th e  f i r s t  fo u r-h o u r  b lo ck . The g o lf  post-know ledge 
t e s t s  w ere g iven  th e  f i f t h  hour o f c l a s s .
CHAPTER I I I
RESULTS
The in v e s t ig a to r  used 519 c o lle g e  s tu d e n ts  e n ro lle d  in  June and 
August Workshops and summer sc h o o l and f a l l  term  a t  Southw estern  S ta te  
C o lleg e  in  W eatherfo rd , Oklahoma, to  determ ine  th e  e f f e c t s  o f massed and 
d i s t r i b u te d  p r a c t ic e  on th e  s k i l l s  and com prehension le a rn in g  sc o re s  of 
s ix  d i f f e r e n t  r e c r e a t io n a l  a c t i v i t i e s .  A p re -  and p o s t - t e s t  m easure of 
s k i l l  and com prehension was reco rd ed  fo r  s tu d e n ts  e n ro lle d  in  a rc h e ry , 
b a i t c a s t i n g ,  canoeing , g o lf ,  s a i l i n g  and tr a p s h o o t in g .  The independen t 
v a r ia b le s  p e r t i n e n t  to  th e  dependent m easures b e in g  taken  w ere c o n tro l le d  
by random s e le c t io n ,  in c lu s io n  in  th e  s t a t i s t i c a l  d e s ig n , and by u s in g  an  
A n a ly s is  o f C ovariance s t a t i s t i c a l  t e s t s  (Popham, 1967).
The massed p r a c t ic e  g roups were p re se n te d  knowledge and s k i l l s  
m a te r ia l  d u r in g  one-week w orkshops he ld  a t  F o r t  Cobb Lake in  Sou thw estern  
Oklahoma. The d i s t r ib u te d  p r a c t i c e  s u b je c ts  w ere p re se n te d  knowledge and 
s k i l l s  m a te r ia l  d u rin g  an  e ig h t-w e ek  summer sch o o l s e s s io n  h e ld  on th e  
campus o f  Southw estern  S ta te  C o lle g e , W eatherfo rd , and during  th e  f a l l  
sem este r o f  th e  1971-72 academ ic y e a r . Only th o se  s u b je c ts  who had com­
p le te d  a l l  t e s t s  were used in  th e  s tu d y . The t e s t  sc o re s  inc luded  know­
led g e  and s k i l l  sc o re s  o f each r e c r e a t io n a l  a r e a ,  an in d ic a n t o f  th e  
s u b je c t s ’ p rev io u s  e x p e rien ce  l e v e l ,  sex , m ajor f i e l d  of s tu d y , a t t i t u d e  
and c e r t a in  o th e r  m easures of th o s e  independent v a r ia b le s  p e r t in e n t  to  
th e  r e c r e a t io n a l  s k i l l  being  m easured.
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T reatm ent o f D ata 
The d a ta  c o l le c te d  on each of th e  g roups was coded and punched onto  
IBM c a rd s .  The c a rd  fo rm ats fo r  th e  d a ta  a r e  shown In Tables 17 and 18 
in  A ppendices A and B.
The second card  form at was used to  e n te r  th e  s k i l l  s c o re s  of sub­
j e c t s  in  each o f  th e  r e c r e a t io n a l  a r e a s .  The d a ta  punched on ca rd s  u s in g  
form at in  T ab le  17 in  Appendix A were sco red  fo r  each su b je c t and t h e i r  
com prehension s c o re  was e n te re d  w ith  t h e i r  s k i l l  sc o re  on an o th e r c a rd .
The card  form at o f  th e  tra n sg e n e ra te d  d a ta  i s  shown in  Table 18 in  Appen­
d ix  B. The d a ta  shown in  Appendix B in c lu d e  p r e -  and p o s t - t e s t  a rch e ry  
s c o re s , p r e -  and p o s t - t e s t  b a i tc a s t in g  s c o r e s ,  p r e -  and p o s t - t e s t  canoe­
ing s c o re s ,  p r e -  and p o s t - t e s t  g o lf  s c o re s ,  p r e -  and p o s t - t e s t  s a i l in g  
sco res  and p r e -  and p o s t - t e s t  tra p sh o o tin g  s c o re s .
D ata A n a ly s is  P ro ced u res  
The p r e - w r i t t e n  program s. B iom edical Computer Programs (The U niver­
s i ty  o f  C a l i f o r n ia  P re s s ,  1970), w ere used  in  th e  c a lc u la t io n s  n e c e ssa ry  
fo r  t e s t in g  th e  hy p o th eses  s ta te d  in  t h i s  s tu d y . The a t t i t u d e  m easure was 
t r e a te d  as  a c o v a r ia b le  in  th e  s t a t i s t i c a l  t e s t s  perform ed on th e  f i r s t  
12 h y p o th e se s . The fo llo w in g  t e s t s  were used  in  th e  an a ly se s :
1. H ypotheses 1-6 w ere te s te d  by u s in g  a  One-Way A n alysis  o f C ovari­
ance on th e  massed p r a c t ic e  and d i s t r i b u t e d  p r a c t ic e  g ro u p s ' p re -  
and p o s t - t e s t  d i f f e r e n c e  s c o re s .  T h is  t e s t  was perform ed fo r  
each  o f th e  com prehension exams o f  a l l  s ix  r e c r e a t io n a l  a re a s .
2 . H ypotheses 7-12 were te s te d  by u s in g  a One-Way A n aly sis  of C ovari­
ance on th e  massed p r a c t ic e  and d i s t r i b u t e d  p r a c t ic e  g ro u p s ' p re -  
and p o s t - t e s t  d i f f e r e n c e  s c o re s .  Com parisons were made fo r  each 
o f  th e  s k i l l  sc o re s  o f a l l  s ix  r e c r e a t io n a l  a re a s .
3 . H ypo thesis  13 was te s t e d  by u s in g  a  S tu d e n t 's  ^  t e s t  between th e
a t t i t u d e  sc o re s  o f th e  June and A ugust Workshop s tu d e n ts  and th e
summer sc h o o l and f a l l  en ro llm en t s tu d e n ts .
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S e v e ra l o th e r  a n c i l la r y  t e s t s  w ere perform ed on th e  d a ta .  For 
in s ta n c e , i t  was n ece ssa ry  to  perform  a s  T es t fo r  Homogeneity of
V ariance to  d e te rm in e  th e  s u i t a b i l i t y  o f th e  groups f o r  perfo rm ing  an 
A n a ly s is  o f  C ovariance (Hays, 1963). A d d itio n a l d e s c r ip t iv e  s t a t i s t i c s  
were computed f o r  each o f th e  subgroups of s u b je c ts .  The r e s u l t s  of th e  
^max Homogeneity o f V arian ce  showed th e  v a r ia n c e s  o f th e  groups
to  be com patib le  enough fo r  f u r th e r  a n a ly s i s ,  and th e  r e s e a r c h e r  con tinued  
w ith  th e  ANCOVA p ro ced u res .
The s t a t i s t i c a l  t e s t s  were computed on th e  d i f f e r e n c e s  no ted  between 
th e  p re -  and p o s t - t e s t  s c o re s . These mean d if fe re n c e s  a re  p re se n te d  in  
T ab le 2.
The r e s u l t s  o f te s t in g  th e  13 hypo theses a re  p re se n te d  in  T ables 
3 -1 5 . The a n a ly s is  o f co v arian ce  r e s u l t s  a re  re p o r te d  a f t e r  th e  n ece ssa ry  
ad ju stm en t had been made in  th e  su m -o f-squares v a lu e s .  A l l  hypo theses 
were te s te d  a t  th e  .05 le v e l  o f s ig n i f ic a n c e ,  b u t more s t r in g e n t  le v e ls  
were r e p o r te d  i f  th ey  were o b ta in e d .
R e s u lts  o f T e s tin g  H ypothesis One
The a n a ly s is  o f co v arian ce  r e s u l t s  of h y p o th e s is  one showed no 
s ig n i f i c a n t  d i f f e r e n c e  in  th e  a rc h e ry  com prehension g a in  sc o re s  o f  th e  
two groups o f s u b je c ts  (F = 0 .32 ; d f  = 1 , 79; p ^  .0 5 ) . The June Work­
shop group showed a  mean g a in  o f 6 .27 and th e  summer sch o o l group showed 
a  mean g a in  o f 6 .6 4 . T his would in d ic a te  th a t  th e re  was l i t t l e  d em o n stra t- 
a b le  e f f e c t  in  th e  two methods of p re s e n tin g  a rc h e ry  com prehension 
m a te r ia l .  T ab le 3 shows th e  a n a ly s is  o f co v arian ce  r e s u l t s  o f h y p o th e s is  
one.
Table 2
Mean G ains*  For The Com parison Groups For 
Each o f  The R e c re a t io n a l  A c t i v i t i e s
D if f e r e n t  
L ength  S e ss io n s
A rchery B a i tc a s t in g C anoeing G olf S a i l in g T ra p sh o o tin g
Compre­
h e n s io n S k i l l
Compre­
h en s io n S k il l* *
Compre­
h e n s io n S k i l l
Compre­
h en s io n S k i l l
Compre­
h en sio n S k i l l
Compre­
h e n s io n S k i l l
Ju n e  Workshop 6 .27 2 4 .3 0 4 .53 -1 9 .2 2 5 .1 8 1 .9 1 0 .8 9 6.17
A ugust Workshop 4 .23 14 .21 6.27 23 .2 1
Summer School 6 .6 4 22.03 9.16 6.03 11.13 4 .17
F a l l  S em ester 8 .8 0 -1 1 .3 9 6 .2 0 6 .5 6 3 .8 2 2.85
LO
V D
*Mean g a in s  w ere  o b ta in e d  by s u b t r a c t in g  th e  p r e -  from  th e  p o s t - t e s t s .
**Low est s c o re  i s  th e  b e s t .
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Table 3
Analysis of Covariance of Archery Comprehension
Scores With Attitude and Previous
Experience as Covariahles
Source o f 
V a r ia tio n d f
A djusted
Mean
Squares F p
V ariance
Accounted
For
Comparison Groups 
(Workshop vs Summer School) 1 217.13 0.319 U . S . * .4021
E rro r 79 680.66 99.5971
T o ta l 80
*Not s ig n i f i c a n t  a t  p JX 05
R e s u lts  of T es tin g  H ypothesis Two
The a n a ly s is  o f c o v a ria n c e  r e s u l t s  o f h y p o th e sis  two showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  b a i tc a s t in g  com prehension g a in  sc o re s  of th e  
two groups of s u b je c ts  (F = 9 .2 1 ; d f  = 1, 89; p <  .0 1 ) .  The June  Workshop 
group showed a mean ga in  o f 4 .53  w h ile  th e  f a l l  sem ester group showed a 
mean g a in  of 8 .8 0 . The r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  had 
s ig n i f i c a n t ly  low er g a in  sc o re s  th a n  th e  f a l l  s e s s io n  p r a c t i c e  group o f 
s u b je c ts ,  which in d ic a te s  th a t  th e  f a l l  s tu d e n ts  acq u ired  more knowledge 
concern ing  b a i tc a s t in g  than  th e  workshop group a c q u ire d . T ab le  4 shows 
th e  a n a ly s is  o f co v arian ce  r e s u l t s  o f  h y p o th esis  two.
R e su lts  of T e s tin g  H ypo thesis Three
The a n a ly s is  o f c o v a rian ce  r e s u l t s  o f h y p o th e s is  th r e e  showed a 
s ig n i f i c a n t  d i f f e r e n c e  in  th e  canoe ing  comprehension g a in  s c o re s  o f  th e
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Table 4
Analysis of Covariance of Baitcasting Comprehension
Scores With Attitude and Previous
Experience as Covariables
Source o f  
V a r ia t io n
A djusted  
Mean 
d f Squares F P
V ariance
A ccounted
For
Comparison Groups 
(Workshop vs F a l l  Sem ester) 1 61.04 9.21 < .0 1 9.4248
E rro r 89 6.63 90.5751
T o ta l 90
two groups o f s u b je c t s  (F = 9 .04 ; d f  = 1, 119; p ^ . 0 1 ) .  The August Work­
shop group showed a  mean g a in  o f 4 .23  w h ile  th e  summer schoo l group showed 
a mean g a in  o f 9 .1 6 . The r e s u l t s  in d ic a te d  th a t  th e  workshop s tu d e n ts  had 
s ig n i f i c a n t l y  low er g a in  sc o re s  th a n  th e  summer schoo l s tu d e n ts ,  which 
in d ic a te s  t h a t  th e  summer schoo l s u b je c ts  acq u ired  more knowledge con­
ce rn in g  canoeing  th an  th e  workshop s u b je c ts  acq u ired . Table 5 shows th e  
a n a ly s is  o f  co v a rian ce  r e s u l t s  o f h y p o th e s is  th r e e .
R e su lts  o f T e s tin g  H ypothesis Four
The a n a ly s i s  of co v arian ce  r e s u l t s  o f h y p o th e sis  fo u r showed no 
s ig n i f i c a n t  d i f f e r e n c e  in  th e  g o lf  com prehension gain  sc o re s  o f  th e  two 
groups of s u b je c t s  (F = 2 .16; d f  = 1, 102; p ^ . 0 5 ) .  The June Workshop 
group showed a mean gain  o f 5 .18 and th e  f a l l  sem ester group showed a 
mean g a in  o f 6 .2 0 . T his would in d ic a te  t h a t  th e re  was l i t t l e  d em o n stra t-  
ab le  e f f e c t  in  th e  two methods o f p re s e n tin g  g o lf  com prehension m a te r ia l .  
Table 6 shows th e  a n a ly s is  o f co v a rian ce  r e s u l t s  o f h y p o th e sis  fo u r.
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Table 5
Analysis of Covariance of Canoeing Comprehension
Scores With Attitude and Previous
Experience as Covariables
Source o f 
V a r ia t io n
A djusted  
Mean 
d f Squares F P
V ariance
A ccounted
For
Comparison Groups
(Workshop v s  Summer School) 1
E rro r  119
T o ta l 120
419.21  9.043 < . 0 1  7.0621
46.3  6 92.9378
T able 6
A n a ly s is  o f  C ovariance o f  G olf Comprehension 
S co res  W ith A t t i tu d e  and P rev io u s  
E xperience as C o v ariab les
A djusted V ariance
Source o f Mean Accounted
V a r ia t io n df Squares F p For
Comparison Groups
(Workshop v s  F a l l  Sem ester) 1 8 7 .1 9  2.164 n . s . * 2.4746
E rro r 102 3 3 .3 6 97.5253
T o ta l 103
*Not s ig n i f i c a n t  a t  p ^ . 0 5
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R e s u lts  o f  T e s tin g  H ypo thesis  F ive
The a n a ly s is  o f  co v arian ce  r e s u l t s  o f h y p o th e s is  f iv e  showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  s a i l i n g  com prehension g a in  sc o re s  o f th e  
two groups o f s u b je c ts  (F = 4 .1 8 ; d f  = 1, 111; p ^  .0 5 ) .  The August 
Workshop group showed a mean ga in  o f  6.27 and th e  summer sch o o l group 
showed a mean g a in  o f 11 .13 . These r e s u l t s  in d ic a te d  th a t  th e  workshop 
s u b je c ts  had s ig n i f i c a n t l y  lower g a in  sc o re s  th an  th e  summer sch o o l sub­
j e c t s ,  w hich in d ic a te s  th a t  th e  summer schoo l s u b je c ts  acq u ired  more know­
ledge  concern ing  s a i l i n g  than  th e  workshop s u b je c ts  a c q u ire d . T able 7 
shows th e  a n a ly s is  o f co v arian ce  r e s u l t s  o f h y p o th e s is  f iv e .
T ab le 7
A n a ly s is  o f  C ovariance o f  S a i l in g  Comprehension 
Scores W ith A t t i tu d e  and P rev io u s 
E xperience as C o v ariab les
Source o f 
V a r ia t io n
A djusted  
Mean 
d f  Squares F P
V ariance
Accounted
For
Comparison Groups 
(Workshop v s  Summer School 1 211.04 4 .181  <  .05 2.7860
E rro r 111 66.34 97.2139
T o ta l 112
R e s u lts  o f  T e s tin g  H ypo thesis  Six
The a n a ly s is  o f co v arian ce  r e s u l t s  o f h y p o th e s is  s ix  showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  tra p s h o o tin g  com prehension g a in  sco re s  o f 
th e  two groups o f s u b je c ts  (F = 4 .271 ; d f  = 1, 43; p ^ . 0 5 ) .  The June 
Workshop group showed a mean g a in  o f  0 .89  and th e  f a l l  sem este r group
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showed a mean g a in  o f 3 .8 2 . These r e s u l t s  in d ic a te d  th a t  th e  workshop 
s u b je c ts  had s ig n i f i c a n t ly  low er g a in  sc o re s  than  th e  f a l l  sem ester sub­
j e c t s ,  w hich in d ic a te s  th a t  th e  f a l l  s u b je c ts  acq u ired  more knowledge con­
ce rn in g  tra p sh o o tin g  th an  th e  workshop s u b je c ts  a c q u ire d . Table 8 shows 
th e  a n a ly s is  o f  co v arian ce  r e s u l t s  o f h y p o th e s is  s ix .
T able 8
A n a ly s is  o f C ovariance o f  T rapshoo ting  Comprehension 
Scores W ith A t t i tu d e  and P rev io u s  
E xperience a s  C o v ariab les
A djusted V ariance
Source of Mean Accounted
V a r ia t io n d f Squares F p For
Comparison Groups
(Workshop vs F a l l  Sem ester) 1 14.02 4 .271 < . 0 5 9.0416
E rro r 43 3 .28 90.9583
T o ta l 44
R e su lts  of T e s tin g  H ypothesis Seven
The a n a ly s is  of c o v a rian ce  r e s u l t s  o f h y p o th e s is  seven showed no 
s ig n i f i c a n t  d if f e re n c e  in  th e  a rc h e ry  s k i l l  ga in  s c o re s  o f th e  two groups 
o f s u b je c ts  (F = 2 .71 ; d f  = 1, 72; p ^ . 0 5 ) .  The June Workshop group 
showed a mean gain  o f 24 .30 w h ile  th e  summer schoo l group showed a  mean 
g a in  o f 22 .03 . T his would in d ic a te  t h a t  th e re  was l i t t l e  dem onstra tab le  
e f f e c t  in  th e  two methods of a c q u ir in g  a rc h e ry  s k i l l .  T able 9 shows th e  
a n a ly s is  o f  co v arian ce  r e s u l t s  o f  h y p o th e s is  seven .
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Table 9
A n aly s is  of C ovariance o f  A rchery  S k i l l  S cores With 
A t t i tu d e ,  P rev ious E x p erien ce , Time o f Day,
Wind D ire c tio n  and Wind V e lo c ity  
as C o v ariab les
Source o f 
V a r ia t io n df
A d justed
Mean
Squares F P
V ariance
Accounted
For
Comparison Groups 
(Workshop v s  Summer School) 1 511.00 2 .71 n .s .* 3.6273
E rro r 72 188.56 96.3726
T o ta l 73
*Not S ig n if ic a n t  a t  .05
R e su lts  o f T e s tin g  H ypo thesis E ig h t
The a n a ly s is  o f  co v arian ce  r e s u l t s  o f h y p o th e s is  e ig h t  showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  b a i tc a s t in g  s k i l l  g a in  sc o re s  o f th e  two 
groups of s u b je c ts  (F = 8 .075 ; d f  = 1, 117; p ^ .0 1 ) .  The June Workshop 
group showed a mean g a in  o f (-1 9 .2 2 )*  w h ile  th e  f a l l  sem ester group showed 
a mean g a in  of ( -1 1 .3 9 )* . The sc o re s  w ere reco rd ed  in  n e g a tiv e  numbers 
acco rd in g  to  th e  d is ta n c e s  th e  w eig h ts  landed  from th e  ta r g e t s  (zero  i f  
ta rg e t  was h i t ) .  These r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  had 
s ig n i f i c a n t ly  low er g a in  sco re s  th an  th e  f a l l  sem este r group o f  s u b je c ts ,  
which in d ic a te s  th a t  th e  workshop group a c q u ire d  more b a i tc a s t in g  s k i l l s  
than  th e  f a l l  sem este r group a c q u ire d . T ab le  10 shows th e  a n a ly s is  of 
co v arian ce  r e s u l t s  of h y p o th e s is  e ig h t .
*Lowest sco re  i s  b e s t
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Table 10
A n a ly s is  o f C ovariance o f  B a i tc a s t in g  S k i l l  Scores With 
A t t i tu d e ,  P rev io u s  E x p erien ce , Time of Day,
Wind D ire c t io n  and Wind V e lo c ity  
a s  C o v ariab les
Source o f 
V a r ia t io n
A djusted  
Mean 
d f Squares F P
V ariance
Accounted
For
Comparison Groups 
(Workshop v s  F a l l  Sem ester) 1 1 ,1 4 2 .1 0  8 .075  < [ .0 1 6.4559
E rro r 117 141.44 93.5440
T o ta l 118
R e s u lts  o f T e s tin g  H ypo thesis N ine
The a n a ly s is  o f c o v a ria n c e  r e s u l t s  o f h y p o th e s is  n in e  showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  canoeing  s k i l l  g a in  sco res  o f the  two groups 
o f s u b je c ts  (F = 17 .09 ; d f  = 1 , 89; p ^ . 0 0 1 ) .  The August Workshop group 
showed a  mean g a in  o f 14 .21 and th e  summer sch o o l group showed a mean g a in  
o f 6 .0 3 . These r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  had s i g n i f i ­
c a n t ly  h ig h e r g a in  sc o re s  th a n  th e  summer sch o o l group o f s u b je c ts ,  which 
in d ic a te s  th a t  th e  workshop s tu d e n ts  acq u ired  more canoeing s k i l l  th a n  th e  
summer schoo l s tu d e n ts  a c q u ire d . T ab le 11 shows th e  a n a ly s is  o f  c o v a r i­
ance r e s u l t s  of h y p o th e s is  n in e .
R e s u lts  o f T e s tin g  H ypo thesis Ten
The a n a ly s is  of c o v a rian ce  r e s u l t s  o f h y p o th e s is  te n  showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  g o lf  s k i l l  g a in  sc o re s  o f th e  two groups of 
s u b je c ts  (F * 4 .621 ; d f  = 1 , 80; p ^ . 0 5 ) .  The June Workshop group
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Table 11
A n a ly s is  o f C ovariance o f Canoeing S k i l l  Scores W ith 
A t t i tu d e ,  P rev io u s  E x p erien ce , Time of Day,
Wind D ire c t io n  and Wind V e lo c ity  
as  C o v a riab le s
Source o f  
V a r ia t io n
A djusted  
Mean 
d f Squares F P
V ariance
Accounted
For
Comparison Groups 
(Workshop v s  Summer School) 1 304.61 17.09 <  .001 16.2650
E rro r 89 17.82 83.7349
T o ta l 90
showed a mean g a in  o f  1 .91  and th e  f a l l  sem este r group showed a  mean ga in  
o f 6 .56 . T hese r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  had s i g n i f i ­
c a n t ly  low er g a in  s c o re s  th a n  th e  f a l l  sem este r s u b je c ts ,  w hich in d ic a te s  
th a t  f a l l  se m e s te r  s u b je c ts  acq u ired  more g o lf  s k i l l  than  th e  workshop 
s u b je c ts  a c q u ire d . T ab le  12 shows th e  a n a ly s is  o f co v arian ce  r e s u l t s  o f 
h y p o th e s is  te n .
R e su lts  o f  T e s tin g  H ypo thesis  E leven
The a n a ly s is  o f  c o v a rian ce  r e s u l t s  o f h y p o th e s is  e lev en  showed a 
s ig n i f i c a n t  d i f f e r e n c e  in  th e  s a i l i n g  s k i l l  g a in  s c o re s  o f th e  two groups 
o f s u b je c ts  (F = 1 7 .6 2 ; d f = 1, 102; p ^ . 0 0 1 ) .  The August Workshop 
group showed a  mean g a in  o f  23.21 and th e  summer sch o o l group showed a 
mean g a in  of 4 .1 7 . These r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  
had s ig n i f i c a n t l y  b e t t e r  g a in  sc o re s  th a n  th e  summer school group o f  sub­
j e c t s ,  w hich in d ic a te s  th a t  th e  workshop s u b je c ts  acqu ired  more s a i l i n g
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Table 12
A n aly s is  o f  C ovariance o f  G olf S k i l l  Scores With 
A t t i tu d e ,  P rev io u s  E x p erien ce , Time o f Day, 
Wind D ire c t io n  and Wind V e lo c ity  
a s  C o v a riab le s
Source of 
V a r ia t io n d f
A djusted
Mean
Squares
V ariance
Accounted
For
Comparison Groups 
(Workshop vs  F a l l  Sem ester)
E rro r
T o ta l
1 1 ,280 .62  4 .621 < . 0 5  5.4608
8 0 277.13 94 . 5391
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s k i l l  th an  th e  summer sch o o l s u b je c ts  a c q u ire d . Table 13 shows the  
a n a ly s is  o f c o v a rian ce  r e s u l t s  o f h y p o th e s is  e leven .
T ab le  13
A n a ly s is  o f C ovariance o f  S a i l in g  S k i l l  Scores With 
A t t i tu d e ,  P rev io u s  E x p erien ce , Time o f Day,
Wind D ire c t io n  and Wind V e lo c ity  
as C o v a riab le s
Source of 
V a r ia t io n d f
A d justed
Mean
Squares F p
V ariance
Accounted
For
Comparison Groups 
(Workshop vs  Summer School) 1 901.21 17.62 <  .001 14.7292
E rro r 102 51.15 85.2707
T o ta l 103
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R e su lts  o f T e s tin g  H ypo thesis Twelve
The a n a ly s is  o f c o v a ria n c e  r e s u l t s  o f h y p o th e s is  tw elve showed a 
s ig n i f i c a n t  d if f e r e n c e  in  th e  tra p s h o o tin g  s k i l l  g a in  sc o re s  o f th e  two 
groups o f s u b je c ts  (F = 6 .21 ; d f = 1, 79; p ^ . O l ) .  The June Workshop 
group showed a mean ga in  o f 6.17 and th e  f a l l  sem ester group showed a 
mean g a in  o f 2 .8 5 . These r e s u l t s  in d ic a te d  th a t  th e  workshop s u b je c ts  
had s ig n i f i c a n t l y  b e t t e r  g a in  sc o re s  th an  th e  f a l l  sem ester group o f sub­
j e c t s ,  which in d ic a te s  th a t  th e  workshop s u b je c ts  acq u ired  more tr a p s h o o t­
ing s k i l l  th an  th e  f a l l  sem este r s u b je c ts  a c q u ire d . T ab le  14 shows th e  
a n a ly s is  o f co v a rian ce  r e s u l t s  o f  h y p o th e s is  tw elve .
T ab le  14
A n a ly s is  o f  C ovariance o f  T rap sh o o tin g  S k i l l  Scores With 
A t t i tu d e ,  P rev io u s  E x p erien ce , Time of Day,
Wind D ire c t io n  and Wind V e lo c ity  
a s  C o v a riab le s
A d justed  V arian ce
Source o f  Mean Accounted
V a r ia t io n  d f Squares F p For
Comparison Groups 
(Workshop vs F a l l  Sem ester) 1 501.07 6.21 < . 0 1 7.2876
E rro r 79 80.69 92.7123
T o ta l 80
R e su lts  o f T e s tin g  H ypo thesis  T h ir te e n
H ypo thesis  t h i r t e e n  was t e s t e d  by perfo rm ing  a o n e - ta i le d  t_ t e s t  
on th e  sem antic  d i f f e r e n t i a l  a t t i t u d e  s c o re s  (See Appendix 0 )  o f  th e  two 
groups. One group was composed o f th e  summer schoo l s u b je c ts  and th e
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f a l l  sem ester s u b je c ts  and th e  o th e r  group was composed of th e  June Work­
shop s u b je c ts  and th e  August Workshop s u b je c ts .  The r e s u l t s  o f th e  _t t e s t  
com putation a re  shown in  T ab le 15.
T able 15
R e s u lts  o f Semantic D i f f e r e n t i a l  
A tt i tu d e  Comparisons
Group Mean s .d . t  Value
Summer School
One
F a l l  Sem ester
169.39** 29.64
t  = 2.81*
June Workshop
Two
August Workshop
161.58** 31.27
* S ig n if ic a n t ;  p ^ . 0 1  
**The low er th e  sc o re . th e  more p o s i t iv e  th e  a t t i t u d e .
These r e s u l t s  in d ic a te d  th a t  th e  two workshop groups had s i g n i f i ­
c a n t ly  more p o s i t iv e  a t t i t u d e s  than  th e  summer sch o o l and f a l l  s u b je c t s .  
The a t t i t u d e  m easure was t r e a te d  as  a c o v a r ia b le  in  th e  s t a t i s t i c a l  t e s t s  
perform ed on the  o th e r  tw elve h y po theses .
Summary o f H ypothesis T e s tin g  R e su lts
T h ir te e n  hypo theses w ere te s te d  u s in g  an a n a ly s is  o f c o v a r ia n c e  on 
th e  f i r s t  tw elve and a s tu d e n t 's  t e s t  on th e  f i n a l  one. As ex p ec ted , 
some of th e  hypo th esized  p ro p o s itio n s  w ere supported  and some w ere n o t .  
The r e s u l t s  o f a l l  hypo theses te s te d  a re  sy n th e s iz e d  in  T ab le  16.
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Table 16
Summary T able o f R e su lts  
o f  H ypotheses T ested
H ypothesis B e t te r
Number Area F p Scores
1. A rchery Comprehension 0 .32 n . s .  --------
2. B a i tc a s t in g  Comprehension 9 .21  ^  .01 F a l l  Sem ester
3 . Canoeing Comprehension 9.04 ^ . 0 1  Summer School
4. G olf Comprehension 2 .16  n . s .  --------
5 . S a i l in g  Comprehension 4 .18  ^ . 0 5  Summer School
6. T rapshoo ting  Comprehension 4.27 ^  .05 F a l l  Sem ester
7 . A rchery S k i l l  2 .71  n . s .  --------
8 . B a i tc a s t in g  S k i l l  8 .08  ^ ,01 June Workshop
9. Canoeing S k i l l  17 .09 ^  .001 August Workshop
10. G olf S k i l l  4 .62  <  .05 F a l l  Sem ester
11. S a il in g  S k i l l  17.62 ^ . 001  August Workshop
12. T rapshoo ting  S k i l l  6 .21  ^ . 0 1  June Workshop
13. A tt i tu d e  M easures t  = 2.81* ^ .01 Workshops (Both)
*Not an F V alue; R e su lts  o f  a s tu d e n t 's  ^  t e s t .
The r e s u l t s  o f th e  13 hypo theses te s t e d  showed some s ig n i f i c a n t  
d if f e re n c e s  betw een th e  massed p r a c t ic e  and th e  d i s t r ib u te d  p r a c t ic e  
groups o f s u b je c ts .  In  g e n e ra l i t  can be s a id  th a t  th e  s k i l l s  of r e ­
c r e a t io n a l  a c t i v i t i e s  can be ta u g h t b e t t e r  in  one-week workshops and th e  
com prehension can be ta u g h t b e t t e r  d u rin g  re g u la r  schoo l s e s s io n s . The 
ex cep tio n s  to  th e  teach ing  o f  s k i l l s  were a s  fo llo w s: (1) There was no
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d if f e r e n c e s  in  th e  a rc h e ry  s k i l l  sc o re s  o f th e  two groups and (2) The 
h ig h e s t g o lf  s k i l l  s c o re s  w ere reco rded  fo r  th e  f a l l  sem ester g o lf  s t u ­
d e n ts .  The com prehension sc o re s  of th e  r e c r e a t io n a l  a c t i v i t i e s  a re  n o t 
as  w e ll d e f in e d  a s  th e  s k i l l  s c o re s . The e x c e p tio n s  o f th e  com prehension 
sc o re s  were a s  fo llo w s ; (1) There were no d i f f e r e n c e s  in  the  a rc h e ry  and 
g o lf  exam ination  com prehension sc o re s  o f th e  two groups o f s u b je c ts  and 
(2) B a i tc a s t in g ,  can o e in g , s a i l in g  and tra p s h o o tin g  com prehension sc o re s  
were b e t t e r  f o r  th e  summer and f a l l  sem este r th an  fo r  th e  groups o f work­
shop s u b je c t s .
The s k i l l s  p a r t  o f th e  r e c r e a t io n a l  a c t i v i t i e s  ta u g h t in  t h i s  
s tu d y  can , f o r  th e  most p a r t ,  be ta u g h t b e t t e r  in  a one-week workshop 
s i tu a t io n .  However, th e  te a c h in g  o f com prehension of th e se  r e c r e a t io n a l  
a c t i v i t i e s  i s  n o t as  w e ll  d e fin e d  and th e  r e s u l t s  o f t h i s  s tu d y  a re  in ­
c o n c lu s iv e  i n  a rc h e ry  and g o lf .
A n c il la ry  F in d in g s  
A Two-Way A n a ly s is  of V ariance was run  on th e  p re -  and p o s t - t e s t  
change s c o re s  u s in g  sex and c la s s  sch ed u le—workshop or re g u la r  s e s s io n — 
as th e  two in d ep en d en t v a r ia b le s .  The r e s u l t s  o f  th e se  c a lc u la t io n s  a re  
p re sen te d  in  T ab les  25-36 in  Appendix P. None o f  th e  F v a lu es  was s i g n i f i ­
c a n t and an i n t e r p r e t a t i o n  of th e  in d iv id u a l  ta b le s  i s  unnecessary .
CHAPTER IV 
SUMMARY, CONCLUSIONS AND RECŒMENDATIONS 
Summary
The purpose  o f t h i s  s tudy  was to  d e te rm in e  th e  r e l a t i v e  e f f e c t iv e ­
ness  o f massed and d i s t r i b u te d  p r a c t ic e  o f  a rc h e ry , b a i tc a s t in g ,  canoeing , 
g o lf ,  s a i l i n g  and tra p s h o o tin g  s k i l l s  and know ledge. The 519 Southw estern  
S ta te  C o llege  s u b je c ts  e n ro lle d  in  one o f th e  two Outdoor E ducation  Work­
shops, in  th e  re g u la r  summer sch o o l s e s s io n  o r in  th e  f a l l  s e s s io n  were 
exposed to  massed and d i s t r i b u te d  p r a c t ic e  b lo c k s . T es ts  o f s k i l l  and 
com prehension in  th e s e  s ix  r e c r e a t io n a l  a c t i v i t i e s  were ad m in is te re d  to  
th e  s u b je c ts  ta u g h t by th e  members o f  th e  c o l le g e  P h y s ic a l E ducation  
D epartm ent.
The a p p ro p r ia te  independen t v a r i a b le s — p rev io u s  ex p erien ce , a t t i ­
tu d e  and en v iro n m en ta l f a c to r s  such  a s  wind v e lo c i ty ,  tem p era tu re  and wind 
d i r e c t io n —w ere used  as c o v a r ia b le s  in  each  of th e  a c t i v i t i e s .  The t e s t s  
g iven  to  d e te rm in e  th e  d i f f e r e n c e  f o r  each  s u b je c t  were p re -  and p o s t­
t e s t s  o f knowledge and s k i l l  and one a t t i t u d e  t e s t .
An a n a ly s i s  o f c o v a rian ce  was used  to  compare th e  sc o re s  o f th e  
massed and th e  d i s t r i b u te d  p r a c t ic e  g ro u p s. The experim en ter hy p o th esized  
th a t  th e  workshop would be more e f f e c t iv e  in  some a re a s  o f  in s t r u c t io n  
and th e  summer o r  f a l l  s e s s io n  would be more e f f e c t iv e  in  o th e r  a re a s .
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T h ir te e n  hypo theses were t e s t e d .  The r e s u l t s  in d ic a te d  th a t :
1. D is tr ib u te d  p r a c t ic e  was more e f f e c t iv e  fo r  c o g n itiv e  le a rn in g  
r e la te d  to  b a i tc a s t in g ,  can o e in g , s a i l in g  and tra p s h o o tin g . No 
s ig n i f i c a n t  d if f e re n c e  was found fo r  c o g n itiv e  le a rn in g  r e la te d  
to  a rc h e ry  and g o lf ,  b u t th e  d if f e r e n c e s  found d id  fav o r d i s ­
t r ib u te d  p r a c t ic e .
2. Massed p r a c t ic e  was more e f f e c t iv e  f o r  teach in g  s k i l l s  in  b a i t -  
c a s t in g ,  canoeing , s a i l in g  and tra p s h o o tin g . D is tr ib u te d  p ra c ­
t i c e  was more e f f e c t iv e  f o r  te a c h in g  s k i l l s  in  g o lf .  No s i g n i f i ­
c a n t d i f f e r e n c e  was found f o r  psychomotor le a r in g  in  a rc h e ry , b u t 
d id  fa v o r  massed p r a c t ic e .
3 . S u b je c ts  invo lved  in  massed p r a c t ic e  s e s s io n s  had more fav o ra b le  
a t t i t u d e s  on th e  sem antic  d i f f e r e n t i a l  t e s t s .
The r e s u l t s  on the a t t i t u d e  t e s t s  d isa g re e d  w ith  W ae ch te r 's  (1966) 
s tudy  which showed no d if f e re n c e  in  th e  a t t i t u d e s  of s tu d e n ts  exposed to  
massed and d i s t r i b u te d  p r a c t ic e  in  th e  le a rn in g  o f e a r th  s c ie n c e  f a c t s .
I t  i s  assumed t h a t  th e  d isc rep a n cy  betw een W aech te r 's  s tu d y  and th e  p re ­
s e n t s tu d y  o ccu rred  because o f th e  d i f f e r e n c e  in  th e  em phasis on s u b je c t  
m a tte r , p ro ced u res  o r g o a ls .
The a c t i v i t i e s  in  w hich th e  m assed s k i l l  p r a c t ic e  was found to  be 
s u p e r io r  w ere b a i t c a s t i n g ,  canoe ing , s a i l i n g  and tra p s h o o tin g . On th e  
o th e r  hand, th e  g o lf  su b je c ts  b e n e f i te d  most from th e  d i s t r i b u te d  p ra c ­
t i c e  sc h e d u le . The r e s u l t s  from th e  b a i tc a s t i n g ,  canoeing , s a i l i n g  and 
tra p sh o o tin g  t e s t s  re in fo rc e d , and th e  r e s u l t s  of the  g o lf  t e s t s  d isag reed  
w ith  s tu d ie s  conducted by Young (1953), S t u l l  (1961) and th e o r ie s  of 
Gagne and B o lle s  (1963) and P y le (1921). Gagne, B o lle s  and P y le  agreed
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th a t  when s p e c ia l  equipment was re q u ire d  fo r  an a c t i v i t y ,  th e  massed p ra c ­
t i c e  s e s s io n  was s u p e r io r . Even though s p e c ia l  equipment was re q u ire d  in  
a l l  a c t i v i t i e s ,  th e  g o lf  equipment was th e  on ly  equipment w hich was n o t 
provided by th e  sch o o l. I t  d id  n o t r e q u i r e  tim e a t  th e  beg inn ing  o f the  
p r a c t ic e  p e r io d  to  is s u e  g o lf  c lu b s  a s  i t  d id  w ith  th e  o th e r  equipm ent.
The r e s u l t s  from th e  b a i tc a s t i n g ,  canoeing , s a i l in g  and tra p s h o o t­
ing  t e s t s  d isa g re e d  w ith , and th e  r e s u l t s  o f th e  g o lf  s k i l l  t e s t s  agreed 
w ith  s tu d ie s  done by Pyle (1921), Hansen (1965), Hamed (1968) and W hitley 
(1970) and th e  th e o r ie s  o f F randsen (1957) and Cimmins and F ag in  (1954). 
Even though a l l  th e  su b je c ts  in  th e  p re s e n t  s tudy  were b e g in n e rs , boredom 
and f a t ig u e  may have had more e f f e c t  on s k i l l  a c q u is i t io n  in  g o lf  than  they  
d id  on le a rn in g  s k i l l s  in  b a i tc a s t in g ,  canoe ing , s a i l in g  and tra p sh o o tin g .
There was no s ig n i f ic a n t  d i f f e r e n c e  found in  th e  s k i l l  a c q u is i t io n  
of th e  a rc h e ry  s u b je c ts  w hether th e y  were exposed to  th e  massed p r a c t ic e  
or to  th e  d i s t r i b u te d  p r a c t ic e .  The r e s u l t s  o f th e  a rch e ry  t e s t s  were in  
agreem ent w ith  th e  s tu d ie s  of K ingsley  (1970), Montgomery (1967) and Dun­
ham (1968).
When a c q u is i t io n  of knowledge was co n s id e re d , th e  d a ta  showed th a t  
in  b a i t c a s t i n g ,  canoeing , s a i l in g  and tra p sh o o tin g , th e  d i s t r i b u te d  p ra c ­
t i c e  method was more e f f e c t iv e .  The r e s u l t s  found in  t h i s  s tudy  agreed  
w ith  W aech te r 's  (1966), M i l l e r 's  (1967) and H u n t's  (1969) s tu d ie s  and th e  
th e o r ie s  o f G a rriso n  and Gray (1955) and H u ll (1952) p robab ly  because  a l l  
a c t i v i t i e s  e i t h e r  req u ire d  con tinuous c o n c e n tra tio n  or the  ex p erim en te r 
used beg inn ing  s tu d e n ts  as s u b je c ts  fo r  th e  com parisons, a s  was t r u e  in  
th e  p re se n t s tu d y . On th e  o th e r  hand, t h i s  s tudy  d isag ree d  w ith  th e  
s tu d ie s  conducted  by Channin (1969), H u rst (1954) and Hunt (1969) and th e
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th e o r ie s  o f F randsen  (1957) and G a rriso n  and Gray (1955), p robab ly  be­
cau se  th e  m assed s e s s io n s  allow ed fo r  in h ib i t io n s  and fo r g e t t in g  to  occur 
and because  th e  s u b je c ts  in  t h i s  s tu d y  w ere n o t in  th e  p re c is io n  s ta g e s  
o f le a rn in g  o f  complex ta s k s .
T here were no s ig n i f i c a n t  d i f f e r e n c e s  shown in  th e  d i s t r i b u te d  o r 
massed p r a c t ic e  fo r  th e  le a rn in g  in  a rc h e ry  o r  g o lf .  The f a i l u r e  to  ob­
ta in  d i f f e r e n c e s  in  massed and d i s t r i b u te d  p r a c t ic e  in  a rch e ry  and g o lf  
com prehension sc o re s  ag reed  w ith  s tu d ie s  done by W aechter (1966), Scanlon 
(1967) and G abel (1955). P o s s ib ly , th e  t e s t i n g  p e rio d  was too s h o r t  to  
d e te c t  any d if f e r e n c e s  in  th e  two m ethods o f te ach in g  f a c t s  co n ce rn in g  
g o lf  and a rc h e ry .
E x p lan a tio n s  fo r  th e  r e s u l t s  found a r e  complex and th e o r e t i c a l .  
F a c to rs  in v o lv ed  in c lu d e  th e  amount o f  boredom and f a t ig u e  invo lved  in  
each a c t i v i t y ,  th e  p re se n c e  o r absence o f  in h ib i t io n s  and fo r g e t t in g  and 
the  involvem ent o f  th e  s u b je c ts  in  th e  p r e p a ra t io n  o f  equipm ent.
R e s u lts  a re  n o t re p o r te d  s e p a ra te ly  f o r  m ale and fem ale s u b je c t s .  
F in d in g s  re p o r te d  in  T ab les 25-36 in d ic a te d  th a t  th e  two independen t v a r i ­
a b le s  o f  sex and c l a s s  sch ed u le s  had v e ry  l i t t l e  e f f e c t  on th e  t o t a l  sco re s  
reco rd ed  fo r  th e  in d iv id u a l  s u b je c ts .
C o g n itiv e  Domain
The ex p erim en te r h y p o th esized  th a t  th e  knowledge concern ing  a l l  s ix  
r e c r e a t io n a l  a c t i v i t i e s  te s te d  would be enhanced by th e  d i s t r i b u te d  le a rn ­
ing  s e s s io n s .  Even though each a c t i v i t y  was d i r e c te d  and in s t r u c te d  in  
th e  same manner in  bo th  th e  workshops and d u rin g  th e  summer and f a l l  term s, 
th e  rem ainder o f the  day d u rin g  summer or f a l l  invo lved  academic p u r s u i ts  
r a th e r  th a n  moving to  a n o th e r s im i la r  a c t i v i t y  as  th e  s tu d e n ts  in  th e
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w orkshops d id .  The s u b je c ts  in  th e  workshops were invo lved  in  more in ­
fo rm al ty p e s  of le a rn in g  s i t u a t i o n s —r e c r e a t io n a l  a c t i v i t i e s — th e  e n t i r e  
day each  day o f th e  week.
The ex p erim en te r assumed th a t  th e  r e s u l t s  d e riv e d  from th e  b a i t -  
c a s t in g ,  canoeing , s a i l in g  and tra p sh o o tin g  knowledge t e s t s ,  w hich were 
more fa v o ra b le  d u rin g  th e  d i s t r i b u t e d  p r a c t ic e ,  could  be a t t r ib u t e d  to  
th e  same f a c to r s  a s  was h y p o th e s iz e d . The a rc h e ry  and g o lf  knowledge r e ­
s u l t s  showed no s ig n i f i c a n t  d i f f e r e n c e  in  th e  two m ethods o f te a c h in g  
e i t h e r  a c t i v i t y .
Psychomotor Domain
A rch ery . The e x p e rim en te r h y p o thesized  th a t  a rch e ry  s k i l l s  could  
be ta u g h t b e t t e r  by massed p r a c t ic e  because o f th e  r e s u l t s  o f  Y oung's 
(1953) s tu d y  o f a c q u i s i t io n  o f  a rc h e ry  s k i l l s .  Even though th e  d i f f e r e n c e  
was n o t s ig n i f i c a n t ,  th e  r e s u l t s  o f th e  a rc h e ry  s k i l l  r a t in g s  showed th e  
massed p r a c t ic e  to  be s u p e r io r .  A p o s s ib le  e x p la n a tio n  of th i s  r e s u l t  i s  
th a t  th e  m assing o f  p r a c t ic e  d id  n o t in v o lv e  in h i b i t i o n  and f o r g e t t in g .  
A lso , th e  f a t ig u e  invo lved  was n o t l i k e ly  an o v e r r id in g  f a c to r  to  be 
c o n s id e re d .
B a i tc a s t in g . Because o f th e  la c k  o f  a c t i v i t y  invo lved  in  b a i t -  
c a s t in g ,  th e  experim en ter h y p o th e s ized  th a t  boredom, r e s u l t in g  in  a d i s ­
s ip a t io n  o f  tim e d u rin g  th e  co n c lu d in g  p a r t  o f  th e  p r a c t ic e  b lo c k , would 
h in d e r  th e  le a rn in g  o f  s k i l l s  d u rin g  a  fo u r-h o u r  s e s s io n .  However, th e  
r e s u l t s  d id  no t su p p o rt t h i s  h y p o th e s is . A p o s s ib le  e x p la n a tio n  i s  th a t  
th e  tim e la p se  between le a rn in g  s e s s io n s  was more d e tr im e n ta l  th a n  th e  
e f f e c t  o f  boredom on th e  le a rn in g  o f b a i t c a s t i n g  s k i l l s .
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C anoeing. The h y p o th e s is  made by th e  ex p erim en te r concern ing  the 
a c q u i s i t io n  of canoeing  s k i l l s  was a lso  r e je c te d .  The experim en ter f e l t  
th a t  canoe ing  s k i l l s  cou ld  be ach ieved  more a d e q u a te ly  th rough  a d i s t r i ­
bu ted  method of p r a c t ic e  because o f th e  e x h a u s tio n  invo lved  in  a fo u r -  
hour canoeing  le s s o n .  A gain, a  p o s s ib le  e x p la n a tio n  i s  th a t  in h ib i t io n  
and f o r g e t t in g  had more e f f e c t  th a n  ex h au stio n  in  th e  a b i l i t y  to  b e t te r  
perform  canoeing  s k i l l s .
G o lf . The r e s u l t s  d id  n o t su p p o rt th e  h y p o th e s is  th a t  massed p ra c ­
t i c e  s e s s io n s  would be s u p e r io r  in  the  improvement o f g o lf  perform ance. 
P r io r  to  g iv in g  th e  t e s t s ,  th e  ex perim en ter an a lyzed  th e  s k i l l s  develop­
m ent, and h y p o th e sized  th a t  becau se  of th e  n a tu re  o f  g o lf ,  too  much r e ­
le a rn in g  would be re q u ire d  a t  th e  beg inn ing  of each  c la s s  m eeting . The 
r e s u l t s  negated  t h i s  re a so n in g , w hich le ad  to  th e  c o n c lu sio n  th a t  th e  
ex h a u s tio n  invo lved  in  w alk ing  fo r  fo u r hours from h o le  to  h o le , and th e  
boredom invo lved  f o r  b e g in n e rs , was more d e tr im e n ta l  to  g o lf  perfo rm ance.
S a i l in g . The h y p o th e s is  was made and th e  r e s u l t s  in d ic a te d  th a t  
massed p r a c t ic e  s e s s io n s  w ere s u p e r io r  fo r  in c re a s in g  s a i l in g  s k i l l s .  A 
p o s s ib le  e x p la n a tio n  i s  th a t  th e  s tu d e n ts  w ere n o t concerned w ith  p r e ­
p a rin g  th e  equipm ent fo r  u se . In s te a d , th e  s a i l i n g  s u b je c ts  were allow ed 
to  c o n c e n tra te  f u l l y  on th e  a c t i v i t y  o f s a i l i n g .
T ra p sh o o tin g . The h y p o th e s is  th a t  massed p r a c t ic e  was s u p e r io r  
fo r  le a rn in g  tra p s h o o tin g  s k i l l s  was supported  by th e  r e s u l t s .  Massed 
p r a c t ic e  was assumed s u p e r io r  in  bo th  c a se s  b ecau se  no ex h au stio n  f a c to r  
p re v a i le d  w ith in  th e  fo u r-h o u r  tim e p e r io d . A lso , th e re  was no tim e la p se  
between s e s s io n s  to  a llo w  f o r g e t t in g ,  and no r e le a rn in g  a t  th e  beg inn ing  
o f  each s e s s io n  was re q u ire d .
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A ffe c tiv e  Domain
The r e s u l t s  o f th e  sem antic d i f f e r e n t i a l  t e s t s  supported  th e  hypo­
th e s i s  th a t  th e  workshop s u b je c ts  would have b e t t e r  a t t i t u d e s  toward r e ­
c r e a t io n a l  a c t i v i t i e s  th a n  the  summer and f a l l  s u b je c ts .  The experim enter 
assumed th a t  t h i s  would be t r u e  because of th e  in fo rm al n a tu re  of th e  work­
shops v e rsu s  th e  more fo rm al atm osphere which e x i s t s  d u rin g  th e  re g u la r  
term . Because of th e  in fo rm a li ty  o f th e  c la s s e s  in  th e  w orkshops, th e  
s tu d e n ts  en joy  th e  ou td o o r a c t i v i t i e s  more.
C onclusions
Based on th e  r e s u l t s ,  th e  fo llo w in g  co n c lu sio n s  have been d e riv e d :
1 . F in d in g s  su p p o rt th e  g e n e ra l iz a t io n  th a t  in  le a rn in g  in  which 
boredom and f a t ig u e  a re  invo lved  th e  d i s t r i b u te d  p r a c t ic e  i s  
s u p e r io r .
2 . For a c t i v i t i e s  which r e q u ire  s p e c ia l  equipment o r warm-up tim e, 
th e  massed p r a c t ic e  i s  s u p e r io r .
3 . The f in d in g s  seem to  suppo rt th e  c o n te n tio n  th a t  th e  more re la x ed  
and in fo rm a l atm osphere d u rin g  th e  workshops allow s fo r  more 
s k i l l s  to  dev e lo p .
4 . D uring th e  re g u la r  term s on campus th e  c la s s e s  a re  more form al 
and s t r u c tu re d  and encourage more c o n c e n tra tio n  on c o g n itiv e  
le a rn in g .
5 . Under th e  c o n d itio n s  imposed by th i s  s tu d y , th e  r e l a t i v e  e f f e c ­
t iv e n e s s  o f massed and d i s t r ib u te d  p r a c t ic e ,  in  te rm s o f g a in  
s c o re s ,  i s  n o t  s ig n i f i c a n t ly  d i f f e r e n t  fo r  male and fem ale 
s u b je c ts .
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Recommendations
Based on th e  f in d in g s  of t h i s  study  and th e  co n c lu sio n s  drawn from 
the r e s u l t s ,  th e  fo llo w in g  recommendations a re  sugg ested  fo r f u r th e r  
study:
1. A d d itio n a l s tu d y  should be conducted u s in g  c o l le g e  su b je c ts  
a t te n d in g  o th e r  c o lle g e s  and u n iv e r s i t i e s  in  Oklahoma.
2. S tu d ie s  should  be u ndertaken  u sing  o th e r  r e c r e a t io n a l  a c t i v i t i e s  
w hich w ere n o t te s te d  in  th e  p re s e n t s tu d y .
3 . F u r th e r  s tu d ie s  should  be conducted u s in g  s u b je c ts  o th e r  than  
c o lle g e  s tu d e n ts  in  th e  same a c t i v i t i e s  te s te d  o r o th e r  a c t i v i ­
t i e s  n o t te s te d  in  t h i s  s tu d y .
4 . The e f f e c t s  of massed and d is t r ib u te d  p r a c t ic e  should be assessed  
u s in g  lo n g e r t o t a l  p r a c t ic e  tim e.
5 . O ther in s tru m en ts  should  be u t i l i z e d  to  e v a lu a te  le a rn in g  in  th e  
same s ix  r e c r e a t io n a l  a c t i v i t i e s  to  d e te rm in e  which p r a c t ic e  
s e s s io n  i s  s u p e r io r .  F u rtherm ore , th e  a rc h e ry , b a i tc a s t in g  and 
g o lf  s k i l l  t e s t s  could  be g iven indo o rs  to  b e t t e r  c o n tro l  th e  
w eather f a c to r s .
6. R esearch  should  be u ndertaken  to  de te rm in e  th e  su p e r io r  p r a c t ic e  
sch ed u le  fo r  in te rm e d ia te  and advanced s tu d e n ts  o f r e c r e a t io n a l  
a c t i v i t i e s .
7 . S im ila r  s tu d ie s  should be  considered  fo r  o th e r  a re a s  o f educa­
t i o n .
8 . Media— ta p e s  and f ilm s— o th e r  than  t r a d i t i o n a l  methods could be 
u t i l i z e d  to  r e l a t e  th e  In fo rm atio n  to  th e  s u b je c ts .  A lso, a 
s im i la r  s tu d y  should  be conducted to  d e te rm in e  th e  in f lu e n c e  of 
th e  i n s t r u c to r  v a r ia b le .
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9. A s im i la r  s tudy  should  be conducted to  de te rm in e  th e  su p e r io r  
p r a c t ic e  schedu le  u s in g  a c t i v i t i e s  which occur in  th e  same en­
v iro n m en ts—e i th e r  r e s t r i c t e d  to  campus o r to  th e  workshop s i t e .
10. More e x te n s iv e  s tu d ie s  shou ld  be conducted to  de te rm in e  the  d i f ­
fe re n c e s  in  psychom otor and c o g n itiv e  le a rn in g  o f  m ale and fem ale 
s u b je c ts  exposed to  m assed and d is t r ib u te d  p r a c t i c e  in  th e se  s ix  
r e c r e a t io n a l  a c t i v i t i e s  a s  w e ll as in  o th e r  s im i la r  a c t i v i t i e s .
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Table 17
Card Format For R ecording Raw Data
In fo rm atio n Column
1. N am e.............................................................................................  1-13
2. P re  o r  P o s t T e s t ................................................................... 14
A. P re  t e s t  = 1
B. P o s t t e s t  = 2
3 . Type o f  T e s t ...........................................................................  15
A. Knowledge = 1
4 . A c t i v i t y ....................................................................................  16
A. A rchery  = 1
B. B a i tc a s t in g  = 2
C. Canoeing = 3
D. G olf = 4
E. S a i l in g  = 5
F. T rap sh o o tin g  = 6
5. B lank..............................................................................................  17
6. Raw Age.......................................................................................... 18-19
7 . C l a s s i f i c a t i o n ........................................................................ 20
A. Freshman = 1
B. Sophomore = 2
C. J u n io r  = 3
D. S en io r = 4
E. O ther = 5
8 . P rev io u s  E x p erien ce ...............................................................  21
A. G rea t D eal = 1
B. Some = 2
C. Very L i t t l e  = 3
D. None = 4
9. Responses to  Each T e s t I te m ...............................................  22-79
A. Response of A = 1
B. Response of B = 2
C. R esponse o f C = 3
D. R esponse o f D = 4
E. Response o f E = 5
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Table 18
Card Format o f T ran sgenera ted  D ata
In fo rm atio n  Column
1. N am e........................................................................................................  1-15
2. A rchery P r e t e s t  Comprehension S co re ....................................  16-17
3 . A rchery  P o s t t e s t  Comprehension Score ................................. 18-19
4. A rchery  P r e te s t  S k i l l  S co re .......................................................  20-22
5. A rchery  P o s t t e s t  S k i l l  Score ..................................................  23-25
6. B a i tc a s t in g  P r e t e s t  Comprehension S co re ............................ 26-27
7. B a i tc a s t in g  P o s t t e s t  Comprehension Score ........................  28-29
8. B a i tc a s t in g  P r e te s t  S k i l l  S co re ..............................................  30-31
9. B a i tc a s t in g  P o s t t e s t  S k i l l  Score ..........................................  32-33
10. Canoeing P r e t e s t  Comprehension Score ................................. 34-35
11. Canoeing P o s t t e s t  Comprehension S co re .................................  36-37
12. Canoeing P r e te s t  S k i l l  Score ................................................... 38-40
13. Canoeing P o s t t e s t  S k i l l  S co re ...................................................  41-43
14. G olf P r e te s t  Comprehension S c o r e .......................................... 44-45
15. G olf P o s t t e s t  Comprehension S co re .......................................... 46-47
16. G olf P r e t e s t  S k i l l  S c o r e ............................................................ 48-50
17. G olf P o s t t e s t  S k i l l  S co re ............................................................  51-53
18. S a i l in g  P r e te s t  Comprehension S co re ...................................... 54-55
19. S a i l in g  P o s t t e s t  Comprehension Score .................................  56-57
20. S a i l in g  P r e te s t  S k i l l  S co re .......................................................  58-60
21. S a i l in g  P o s t t e s t  S k i l l  Score ...................................................  61-63
22. T rap sh o o tin g  P r e t e s t  Comprehension Score ........................  64-65
23. T rap sh o o tin g  P o s t t e s t  Comprehension S co re ........................  66-67
24. T rap sh o o tin g  P r e te s t  S k i l l  Score ..........................................  68-69
25. T rap sh o o tin g  P o s t t e s t  S k i l l  S co re ................................   70-71
26. P rev io u s  E xperience  L ev e l............................................................  72
27. Sex of S t u d e n t ................................................................................... 73
28. A t t i tu d e  o f S tu d e n t.........................................................................  74-76
29. V arious C o v a ria b le  M easures Unique to  th e
R e c re a tio n a l  A rea Being Measured ..................................... 77-79
Wind V e lo c i ty .   ................................................................ 77
A. More th a n  20 = 1 C. 5-10 = 3
B. 10-20 “ 2 D. Less than  5 = 4
T em peratu re ......................................................................................  78
A. 9 5 -h ig h er = 1  C. 75-85 = 3
B. 85-95 = 2  D, Less th an  75 = 4
Wind D i r e c t i o n ............................................................................. 79
A. From 12 :00  = 1  C. From 6:00  = 3
B. From 3 :0 0  = 2 D. From 9:00 = 4
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ARCHERY TEST
M u ltip le  Choice
1. A f te r  lo o s in g  th e  arrow  i t  i s  im p o rtan t to  --------
a .  w atch th e  f l i g h t  o f th e  arrow
b . ho ld  th e  sh o o tin g  p o s i t io n  fo r  one to  o n e - th i rd  seconds
c .  nock a n o th e r arrow  im m ediately
d . r e la x  th e  p o s i t io n  b e fo re  th e  n e x t sh o t
2. In  sh o o tin g , th e  r ig h t-h a n d e d  a rc h e r  shou ld  s ig h t  w ith  --------
a .  th e  r i g h t  eye , l e f t  eye c lo sed
b . th e  l e f t  eye, r ig h t  eye c lo se d
c . th e  r i g h t  eye, l e f t  eye open
d . th e  l e f t  eye, r i g h t  eye open
3 . When th e  bow arm i s  in  p o s i t io n  f o r  sh o o tin g , th e  arrow  i s  a t  
th e  ——
a .  l e f t  o f  th e  bow, w ith  th e  cock f e a th e r  to  th e  r i g h t
b . r i g h t  o f  th e  bow, w ith  th e  cock f e a th e r  to  th e  r i g h t
c .  r i g h t  o f  th e  bow w ith  th e  cock f e a th e r  to  th e  l e f t
d . l e f t  o f th e  bow w ith  th e  cock f e a th e r  on top
4 . I f  th e  arrow  f a l l s  o f f  th e  bow hand i t  i s  g e n e ra lly  due to
a . c ro s s  wind
b . n o t h o ld in g  arrow  w ith  l e f t  index f in g e r
c .  h o ld in g  arrow  too  t i g h t l y  w ith  r i g h t  hand
d . h o ld in g  arrow  too lo o se ly  w ith  r i g h t  hand
e . t ip p in g  bow to  l e f t
5. The o b je c t  a t  w hich th e  a rc h e r  aim s shou ld  be in  v e r t i c a l  
a lig n m en t w ith  th e  --------
a .  go ld  o f  th e  ta r g e t
b . r i g h t  s id e  o f th e  ta r g e t
c . bottom  edge o f th e  ta r g e t
d . to p  edge o f  th e  ta r g e t
6. The m ost common e r r o r  sending an arrow  too  low i s
a .  fo llo w in g  arrow  w ith  r i g h t  hand
b . je rk in g  loosing -hand  away from fa c e
c .  hunching th e  l e f t  sh o u ld er
d .  d ropp ing  bow hand
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7 . S ix arrow s a r e  sh o t a t  a d is ta n c e  o f  80 yard s  w ith  th e  fo llo w in g  
r e s u l t :  1 arrow  h i t s  th e  gold and d rops o f f ,  1 arrow  h i t s  th e
b la ck  and d ro p s  o f f ,  1 arrow  h i t s  in  th e  p e t t i c o a t ,  3 in  th e  b lu e . 
The com plete  s c o re  i s  --------
a .  9, 7 , 7 , 7 , 3 , 1 -  6 -  33
b . 9, 5 , 5 , 5, 3 , 0 -  5 -  27
c .  5 , 5 , 5, 5, 5, 1 -  6 -  26
d . 5 , 5 , 5, 5, 5, 0 -  5 -  25
e .  7, 7 , 7 , 5, 5, 0 -  5 -  25
8 . An end i s  sh o t w ith  th e  fo llo w in g  r e s u l t s :  1 in  g o ld , 2 in  b lu e ,
1 in  p e t t i c o a t ,  2 in  r e d .  The com plete re c o rd  i s  --------
a . 7, 7 , 3 , 3, 1, 0 - 5 - 2 1
b. 9, 7, 7, 5, 5, 0 - 5 - 3 3
c. 9, 7, 7, 5, 5, 1 - 6 - 3 4
d. 9, 5, 5, 3, 3, 1 — 6 — 26
e. 9, 5, 5, 3, 3, 0 - 5 - 2 5
9. The l e f t  w r i s t  in  sh o o tin g  i s  --------
a .  f le x e d  toward palm
b. hyperex tended
c . s t r a i g h t
d . f le x e d  to  l i t t l e  f in g e r  s id e
e . f le x e d  to  thumb s id e
10. To p re v e n t b reak in g  th e  bow one should  n e v e r --------
a .  sh o o t on a range where th e r e  a re  rocks and s to n e s
b . hang th e  bow up upstrung
c .  sh o o t w ith  too  long an arrow
d . draw  th e  bow string  w ith o u t an  arrow  on i t
11. The m ost common e r r o r  sending  an arrow  h ig h  i s --------
a .  fo llo w in g  th e  arrow  w ith  th e  r i g h t  hand
b . je rk in g  lo o s in g  hand away from fa c e
c .  hunching l e f t  shou lder
d . d ropp ing  bow hand
12. To e r r o r s  w hich send arrow s to  th e  l e f t  a r e  --------
a .  d ro p p in g  th e  bow hand and je rk in g  th e  lo o s in g  hand
b . je rk in g  th e  lo o s in g  hand away from th e  fa c e  and fo llo w in g  
th e  arrow  w ith  th e  r ig h t  hand
c . hunching th e  l e f t  sh o u ld er and throw ing bow arm to  th e  l e f t
d .  w a tch in g  th,e f l i g h t  o f th e  arrow  and fo llow ing  th e  arrow  
w ith  th e  r i g h t  hand
e . hunching th e  l e f t  shou lder and je rk in g  lo o s in g  hand way 
from fa c e
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13. The s e rv in g  i s  p la ced  on th e  bow string
a .  o p p o s ite  th e  hand le
b . o p p o s ite  th e  upper edge o f th e  handle
c . o p p o s ite  th e  low er edge of th e  hand le
d . j u s t  below th e  loops
e . a t  th e  p la c e  th e  k n o t i s  t ie d
14. The s c o re  o f s ix  arrow  la n d in g  as  fo llo w s: w h ite  1 , m iss 1,
go ld  1, re d  2, b la c k  1, — would read  --------
a .  6 h i t s ,  s c o re  27
b. 9, 7 , 7 , 3 , 1, 0 -  5 -  27
c . 9, 7 , 7 , 3 , 1, 0 -  6 -  27
d . 9, 9, 5, 3 , 1, 0 -  5 -  27
e . 9, 7, 5, 5 , 1, 0 -  5 -  27
15. Which o f th e  fo llo w in g  m a te r ia ls  make th e  b e s t  b o w strings?
a . hemp
b . w ire
c . raw hide
d . gu t
e . f la x
16. The o b je c t  a t  w hich th e  a rc h e r  alms i s  c a l le d  th e
a . ta r g e t
b . go ld
c . p o in t o f aim
d. ground
e . g o a l
17. The arrow  should be r e le a s e d  by --------
a .  pushing th e  arrow
b. re la x in g  th e  f in g e r s
c .  ex te n s io n  o f th e  f in g e r s
d . je rk in g  th e  r i g h t  hand o f f  th e  s t r in g
e. re la x in g  th e  m uscles of th e  r i g h t  sh o u ld e r
13. The upper and low er lim bs o f th e  bow d i f f e r  in  th a t  th e  upper
lim b i s  —— —
a . more curved
b . l e s s  curved
c . h eav ie r
d . l i g h te r
e . made o f  a  d i f f e r e n t  k ind  o f wood
19. Which o f th e  fo llo w in g  p r a c t ic e s  would cau se  th e  bow string  to  
b ru is e  th e  a r c h e r 's  arm?
a . incom plete  draw
b . bending l e f t  w r is t
c .  draw ing back too  c lo s e  to  arm
d . u s in g  to o  heavy a bow
e. hyper-ex tended  elbow
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20. Which o f th e  fo llo w in g  c r i t e r i a  d e te rm in es  th e  le n g th  o f  th e  arrow  
used by an a rch e r?
a .  le n g th  o f th e  a r c h e r ’s arm and le n g th  o f bow
b . w eigh t o f th e  bow
c . d is ta n c e  from ta r g e t
d . w eigh t and le n g th  o f  bow
e . w eigh t of th e  bow and le n g th  o f a r c h e r ’ s arm
21. The cock f e a th e r  can be d is t in g u is h e d  from th e  r e s t  o f th e  f e a th e r s  
by th e  f a c t  th a t  i t  i s  always --------
a .  a t  r i g h t  a n g le s  to  th e  nock
b. p a r a l l e l  to  th e  nock
c .  a  d i f f e r e n t  c o lo r  than  th e  o th e rs
d . a  d i f f e r e n t  shape th an  th e  o th e rs
e . s e t  a l i t t l e  back o f th e  o th e rs
22. A bow w ith  back and b e l ly  made o f  d i f f e r e n t  wood would be c a l le d  
a
a . s p l ic e d  bow
b. backed bow
c . re in fo rc e d  bow
d. p ie c e d  bow
e. s e l f  bow
23. The d is ta n c e  from th e  c e n te r  o f th e  gold  of th e  t a r g e t  to  th e  
ground shou ld  be --------
a .  two f e e t
b . fo u r f e e t
c . s ix  f e e t
d . th r e e  f e e t
e . f iv e  f e e t
24. Which two sh o o tin g  e r r o r s  w i l l  send arrow s too  f a r  to  th e  r ig h t?
a .  hunching l e f t  sh ou lder and throw ing  th e  bow arm to  th e  l e f t
b . d ropp ing  bow hand and Je rk in g  th e  lo o s in g  hand away from 
th e  fa c e
c . je rk in g  th e  lo o s in g  hand away from fa c e  and fo llo w in g  arrow  
w ith  th e  r i g h t  hand
d . w atch ing  th e  f l i g h t  of th e  arrow  and fo llo w in g  th e  arrow  w ith  
th e  r i g h t  hand
e . hunching th e  l e f t  sh o u ld e r and je rk in g  th e  lo o s in g  hand away 
from th e  fa c e
25. Which o f  th e  fo llo w in g  woods a re  most ccmunonly used fo r  making arrow s?
a . b i r c h ,  h ic k o ry , Norway P in e
b . P o r t Oxford c e d a r , b ir c h ,  h ick o ry
c .  b i r c h ,  yew, Norway P ine
d . P o r t Oxford ced a r, b ir c h ,  Norway P ine
e . b i r c h ,  h ic k o ry , yew
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26. In  bending o r  s t r in g in g  a  bow w ith  th e  r i g h t  hand on th e  h a n d l e ------
a .  th e  t i p  o f  th e  bow should  be in  th e  arch  o f th e  l e f t  fo o t
b. p re s s u re  should be e x e r te d  w ith  th e  f in g e rs
c .  th e  r i g h t  hand i s  held  in  p la c e  w h ile  th e  s t r in g  i s  drawn 
in to  p la c e  w ith  the  l e f t  hand
d . th e  l e f t  hand p u l l s  th e  bow a g a in s t  th e  a rc h  o f th e  r i g h t  
fo o t
e . th e  upp er limb of th e  bow i s  b e n t by p re s su re  o f th e  h e e l 
o f th e  l e f t  hand
27. When th e  bow i s  b en t th e  d is ta n c e  betw een th e  bow and s t r i n g  a t  th e  
hand le shou ld  be  --------
a .  f iv e  to  seven  inches
b . s ix  to  te n  inches
c . one to  two f e e t
d . one to  th r e e  in ch es
e . l e s s  th a n  one in ch
23. Which o f th e  fo llo w in g  woods a r e  m ost commonly used in  making bows?
a .  h ic k o ry , b ir c h ,  lemonwood
b . yew, lemonwood, osage o range
c . Norway P in e , h ick o ry , o sage o range
d . yew, h ic k o ry , b irc h
e . Norway P in e , yew, h ick o ry
29. The bow shou ld  be  g rasped  by th e  --------
a .  thumb and fo re f in g e r  o f th e  l e f t  hand
b . l e f t  hand a t  th e  bottom  o f th e  handle
c . l e f t  hand a t  th e  to p  o f th e  han d le
d . l e f t  hand reach in g  around from th e  back of th e  bow
e. f in g e r s  (n o t thumb) o f th e  l e f t  hand
30. A Columbia Round fo r  women c o n s is t s  of
a .  6 arrow s each a t  60, 50, 40 y a rd s
b. 12 arro w s each a t  50, 40 , 30 y a rd s
c .  48 arrow s each a t  50, 40 , 30  y a rd s
d. 12 arrow s each a t  40, 30 , 20 y a rd s
e . 24 arro w s each a t  50, 40 , 30 y a rd s
31. Which of th e  fo llo w in g  i s  th e  m ost common hazard o f sh o o tin g  in  
damp w eather?
a . f e a th e r s  come o f f  th e  arrow s
b . bows in c re a s e  in  w eight
c . b o w str in g s  r o t
d . c o lo rs  on ta r g e t  fa c e  ru n
e . p i l e s  come o f f  arrow s
82
32. The term  "ARCHER'S PARADOX" i s  used in  r e fe re n c e  to  th e  
a .  le n g th  o f  bows
sound caused by b o w strin g s  
f l i g h t  of arrow s 
w e ig h t-p u l l  o f bows
( 2 )
( 3 ) ( 4 )
F ig u re  1
( 1)
33. The number (1) arrow s in  F ig u re  1 a re  p o in tin g  to  th e  
bow.
a .  low er lim bs
b . s ig h t  windows
c .  s h a f t s
d . nocks
of the
34. Arrow number (3) in  F ig u re  1 in d ic a te s  th e   o f  th e  bow.
a .  s ig h t in g  window
b . arrow  r e s t
c . nock
d . s t r in g
35. Which o f  th e s e  m a te r ia ls  would norm ally  be used  on th e  p a r t  
in d ic a te d  by arrow  number (4) in  F ig u re  1?
a . beeswax
b . m arine sp a r  v a rn is h
c . f u r n i tu r e  p o l is h
d . powder so lv e n t
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36. The p a r t  in d ic a te d  by arrow  number (2) in  F ig u re  1 i s  known as  
th e   o f th e  bow.
a .  s ig h t in g  window
b . upperlim b
c .  upper a rc h
d .  upper p a rab o la
37 . Bow "w e ig h ts"  a re  determ ined  by th e  number of p o u n d s --------
a .  th e  bow w eighs
b . th e  u s e r  should  weigh
c . th e  im pact p re s s u re  o f  arrow s sh o t from 1 0 - fe e t  d is ta n c e s
d . re q u ire d  to  draw th e  b o w strin g  a  g iven  d is ta n c e
38. S hooting  d i r e c t l y  in to  th e  wind w i l l  u s u a lly  cause  an  arrow  to  ------
a .  v e e r  to  th e  l e f t
b . s t r i k e  to o  h ig h  on th e  t a r g e t
c . s t r i k e  to o  low on th e  t a r g e t
d .  v e e r  to  th e  r ig h t
39. T hree ends o f  sh o o tin g  would b e  arrow s.
a .  12
b . 18
c .  3
d . 30
40. The d is ta n c e  betw een th e  b o w strin g  and th e  bow han d le  when th e  bow 
i s  s tru n g  b u t n o t drawn i s  known a s  t h e  o f th e  bow.
a . nock
b . f is tm e le
c . b e l ly
d . p u l l
41. Which o f th e  fo llo w in g  ty p e s  o f bows i s  NOT allow ed  in  re g u la r  
a rc h e ry  co m p etitio n ?
a .  c ro s s  bows
b . long  bows
c . s e l f  bows
d . la m in a ted  bows
42. The " p u ll-p u s h "  i s  a method commonly used to  --------
a .  s t r i n g  a bow
b . r e t r i e v e  arrow s from a  t a r g e t
c .  shoo t arrow s th a t  a r e  to o  s h o r t
d . sh o o t arrow s from a  long  d is ta n c e
Which o f th e  fo llo w in g  i s  c o n s id e re d  to  be th e  MOST IMPORTANT item
o f  th e a rc h e ry  ta ck le?
a . b o w strin g
b . bow
c . arrow
d . arm guard
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44. The d eg ree  o f  f l e x i b i l i t y  o f  an arrow  i s  o f te n  r e f e r r e d  to  as  i t s
a .  e l a s t i c i t y
b. f l e x i b i l i t y
c . r e s i l i e n c e
d . sp in e
45. The f e a th e r s  on an arrow  a re  know a s  i t s  --------
a . nocks
b. f la tc h in g
c. s h a f t
d . aim ing d ev ice
46. I f  th e  head o r  t i p  o f  an arrow  i s  in c re a se d  in  w eigh t, th e  f e a th e r s  
o f  th e  arrow  should  be --------
a .  in c re a se d  in  le n g th
b. d ec reased  in  le n g th
c .  changed to  f ig e r g l a s s  or p l a s t i c
d . removed
47. " F lu - f lu "  f le tc h in g  i s  o f te n  used by th e  a rc h e r  who i s  h u n tin g  -------
a . f i s h
b . b ig  game
c. b ird s
d . ro d e n ts
48. FORE : GOLF ______ : ARCHERY
a . s a f e ty
b . w arning
c. t a l l y  ho
d. tim ber
49. When sh o o tin g  f o r  g r e a te r  d is ta n c e s  th e  draw o f th e  bow shou ld  --------
a . rem ain th e  same
b. be in c re a se d
c . be d ec re ase d
d. be more th an  40 inches
50. Which of th e  fo llo w in g  would NOT be an aim ing technique?
a . c ro ssw in d in g
b. bow s ig h ts
c . i n s t i n c t i v e
d . p o in t-o f-a im
51. T hat p la c e  on an a r c h e r 's  fa c e  where he p la c e s  h is  hand when he has
th e  bow string  a t  f u l l  draw i s  known as  th e  ----------
a . aim ing p o in t
b. nocking  p o in t
c . anchor p o in t
d . c o n ta c t  p o in t
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52. From th e  50 yard  range , Jim sh o t s ix  arrow s w ith  th e  fo llo w in g
r e s u l t s :  3 in  th e  re d , 1 in  th e  b lu e , and 2 passing  com plete ly
th rough  th e  t a r g e t .  What i s  h is  s c o re  f o r  th e se  s ix  arrows?
a .  30
b . 36
c .  26
d .  40
53. The p re s id in g  o f f i c i a l  in  a  la d ie s  a rc h e ry  tournam ent i s  known 
a s  t h e   .
a .  f i e l d  judge
b . f i e l d  c a p ta in
c . lad y  paramount
d . c a p ta in e s s
54. I f  an a rc h e r  i s  looking  fo r  arrow s beh ind  a ta r g e t ,  which o f th e  
fo llo w in g  i s  th e  b e s t way to  warn o th e r  a rc h e rs  th a t  th e  t a r g e t  
a re a  i s  n o t c le a r  fo r  shooting?
a . P la c e  an arrow in  the  ta r g e t  and hang your qu iv e r on i t .
b . Lay th e  ta rg e t  face  down on th e  ground.
c .  C a l l  o u t, "tim ber" every  few m in u te s .
d . Lean your bow a g a in s t th e  t a r g e t .
55. The d is ta n c e  a bow w i l l  shoo t an arrow  i s  known as th e  bow 's _____
a . re a c h
b . ran g e
c . c a s t
d . f l i g h t
56. A " S e lf  Bow" i s  a bow th a t  i s  --------
a .  h ig h ly  p r iz e d  by i t s  owner
b . made o f  one kind o f wood
c . made in  th e  shape o f an "S"
d . make o f  a r t i f i c i a l  m a te r ia ls
57. ORNOTHOLOGIST : BIRDS : :    : ARCHERY
a .  re s e a rc h
b . Robin Hood
c .  a rc h e o lo g is t
d . T o x o p h ilite
53. HORSE SHOES : BLACKSMITH : :  BOWS : ______
a .  Sm ith
b . Bowman
c . Bowyer
d . M anufactu rer
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Table 19
A rchery Comprehension T es t 
D i f f i c u l ty  and P h i In d ic e s
Item Item Phi Item Item Phi
Number D if f i c u l ty C o e f f ic ie n t Number D if f ic u l ty C o e f f ic ie n t
1. .61 .42 30. .66 .60
2. .34 .54 31. .32 .35
3 . .38 .67 32. .68 .78
4 . .35 .87 33. .28 .29
5. .28 .41 34. .79 .62
6. .26 .36 35. .60 .31
7 . .41 .58 36. .45 .81
8 . .78 .75 37. .69 .23
9. .70 .39 38. .36 .47
10. .42 .48 39. .38 .40
11. .50 .59 40. .78 .63
12. .51 .64 41. .81 .46
13. .69 . 66 42. .52 .74
14. .57 .22 43. .61 . 66
15. .39 .40 44. .69 .73
16. . 66 .49 45. .52 .47
17. .52 .56 46. .45 .30
18. .43 .42 47. .56 .66
19. .81 .21 48. .32 .39
20. .30 .64 49. .32 .40
21. .79 .61 50. .26 .37
22. .77 .58 51. .52 .38
23. .60 .41 52. .30 .49
24. .70 .39 53. .51 .25
25. .50 .78 54. .66 .18
26. .80 .58 55. .39 .51
27. .73 .16 56. .40 .46
28. .64 .39 57. .36 .22
29. .57 .40 58. .76 .36
APPENDIX D
BAITCASTING COMPREHENSION TEST
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BAITCASTING TEST
M u ltip le  C hoice
1. Which o f  th e  fo llo w in g  f i s h  would no rm ally  h i t  a  to p -w a te r  lu re ?
a .  c a rp
b . drum
c . b a s s
d . ch an n e l c a t f i s h
2. A r t i f i c i a l  f l i p - t a i l  worms a re  u s u a l ly  made o f --------
a .  p l a s t i c
b . po rk  r in d
c . ru b b er
d . m a n ila
3 . Which o f  th e  fo llo w in g  f i s h  a re  commonly caught on d ry  f l i e s ?
a . m uskies
b . rainbow  t r o u t
c . s tu rg eo n s
d . a l l i g a t o r  g a rs
4. T h e   i s  one o f th e  most famous d ry  f l i e s  used  by fisherm en .
a .  R oyal Coachman
b . T ad p o lly  Spook
c .  P a u l Banyan
d . Lazy Ike
5. Which o f  th e  fo llo w in g  i s  a  l i v e  b a i t  and no t an a r t i f i c i a l  lu re?
a .  j i g s
b . f l a t f i s h
c . popping bugs
d . chubs
6. Which o f  th e  fo llow ing  i s  a  C rustacheon?
a .  o y s te r
b. salm on
c . c r a y f i s h
d . c a rp
7 . One o f  th e  fo llo w in g  types o f " c a t f i s h "  i s  e rro re n o u s ly  c l a s s i f i e d  
a s  such , i t  i s  th e  --------
a .  s p o o n b il l  c a t f i s h
b . f la th e a d  c a t f i s h
c . ch an n e l c a t f i s h
d . b lu e  c a t f i s h
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8 . One of th e  b e s t  l i v e  b a i t s  fo r  c a tc h in g  f la th e a d  c a t f i s h  i s  --------
a .  j i g s
b . g o ld f i s h
c .  d o l l  f l i e s
d . popping bugs
9, One o f th e  m ajo r advan tages of m onofilam ent f i s h in g  l i n e  i s  th a t
a .  i s  s tro n g e r  th an  f a b r ic  l i n e
b . f l o a t s
c .  w i l l  n o t s t r e t c h
d . i s  p r a c t i c a l l y  in v i s ib le
10. I f  a  f i s h in g  l i n e  has a r a t in g  o f 2 0 -lb . t e s t ,  t h i s  means th a t  i t  -
a .  w e ig h ts  20 lb s .  per 1 ,000  f e e t
b . has a  b reak in g  s tr e n g th  of 2 0 - lb s . o r more
c . shou ld  be used on 2 0 - lb . rods
d . has a  t i n s e l  s t r e n g th  o f  20 lb s .
11. Cam aflouge l i n e  i s  m ost o f te n  u sed  in  f is h in g  fo r  --
a . drum
b . d o lp h in
c . B lack  b ass
d . tu n a
12. Which o f th e  fo llo w in g  f ig u r e s  m ost n e a r ly  approx im ates th e  w eigh t 
o f  th e  re c o rd  B lack Bass caught in  th e  U. S. ?
a .  20 l b s .
b . 15 lb s .
c .  10 lb s .
d . 35 lb s .
13. The l a r g e s t  B lack Bass in  America was cau g h t --------
a .  a t  B u ll  S h o a ls , M isso u ri
b . in  th e  F lo r id a  E verg lades
c .  a t  T ab le  Rock, M isso u ri
d . a t  E u fa la , Oklahoma
14. Which o f th e  fo llo w in g  i s  NOT c o n s id e re d  to  be a gam efish?
a .  F la th e a d  c a t f i s h
b . W hite c ra p p ie
c . B lue c a t f i s h
d . Rainbow t r o u t
15. F lo a t in g  l i n e  i s  used most o f te n  in  f is h in g  w i t h  .
a .  p l a s t i c  worms
b . spoons
c .  f l i e s
d . j i g  and e e ls
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16. The m ajor d isad v an tag e  of f lo a t in g  l i n e  i s  th a t  --------
a .  i t s  t i n s e l  s t r e n g th  i s  v e ry  low
b . i t s  w et s t r e n g th  i s  v e ry  low
c .  i t  i s  to o  e a s i ly  seen by th e  f i s h
d . i t  i s  so la rg e  th a t  i t  f i l l s  th e  r e e l  too  qu ick ly
17. When c a s t in g  f o r  B lack b ass  th e  b e s t  p a th  o f r e t r i e v a l  would b e -------
a .  tow ard th e  bank
b . away from  th e  bank
c .  p a r a l l e l  to  th e  bank
d . none o f th e  above
13. When f i s h in g  f o r  "M uskies" th e  p ro p er ty p e  o f le a d e r  to  u se  would be 
made o f --------
a .  s t e e l
b . f lo a t in g  l i n e
c . cam aflouged l i n e
d . m onofilam ent
19. Which o f th e  fo llo w in g  s a l t  w a te r f i s h  i s  con sid ered  to  be th e  most 
sp o rtin g ?
a . D olphin
b . Red Snapper
c .  B lu e -F in  Tuna
d . C roaker
20. Pond f i s h in g  f o r  b ass  i s  u s u a l ly  hampered by a f re s h  w ater p la n t  
c a l le d  — ——
a . Green Slim e
b . W ater C ress
c . Seaweed
d . A lgae
21. One o f  th e  m ost common c a t f i s h  b a i t s ,  s t i n k  b a i t ,  i s  made o f --------
a .  c e r e a l  g ra in s
b . blood
c .  a r t i f i c i a l  f e a th e r s
d . salmon eggs
22. The m ain re a so n  b la c k  bass b i t e  lu r e s  in  th e  sp rin g  of th e  y e a r i s  
th a t  — ——
a . th ey  a r e  f ig h t in g  th e  lu r e  away from th e i r  n e s t
b . they  a r e  hungry from t h e i r  w in te r 's  f a s t
c . th e y  a r e  try in g  to  r id  t h e i r  a re a  o f sm a lle r  f i s h  and in s e c t s
d . th e y  a r e  a t t r a c t e d  by th e  sound o f th e  lu r e
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23. In  which o f th e  fo llo w in g  w ate r te m p era tu re s  a re  gam efish th e  most 
a c t iv e ?
a . 7 5 - 8 5  degrees
b. 8 5 - 9 5  degrees
c . 60 -  70 degrees
d . 3 0 - 4 0  degrees
24. Bass w i l l  h i t  top  w a te r lu r e s  in  t h e  o f th e  year more o f te n
th an  any o th e r  tim e.
a . Summer
b . S pring
c . F a l l
d . W inter
25. How b ig  m ust a  b ass  be b e fo re  he i s  " le g a l"  s iz e  in  Oklahoma?
a . 2 f e e t
b . 10 inches
c . 4 l b s .
d. 2 lb s .
26. Most f i s h in g  b o a ts  a r e  f e e t  long?
a . 16-20
b. 20-22
c . 22-25
d. 14-16
27. One o f th e  b e s t  l i v e  b a i t s  to  u se  f o r  B lack  bass  f is h in g  i s  --------
a . g a d f l ie s
b . popping bugs
c . s h in e rs
d . r i v e r  ru n ts
28. Which o f  th e  fo llo w in g  outboard  m otors would be b e s t fo r  u se  on a 
f is h in g  r ig ?
a .  35 h o rse  power
b . 7 .5  ho rse  power
c . 50 h o rse  power
d . 80 h o rse  power
29. Which o f  th e  fo llo w in g  i s  a le ad in g  m an u fa c tu re r of f is h in g  
equipment?
a . D aisy
b. G arc ia
c .  W inchester
d. W ilson
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30.
31.
32.
33.
The f is h in g  equipm ent shown in  F ig u re  1 i s  used to
a . a e r i a t e  b a i t  ta n k s
b. s c a le  f i s h  
c l e a r  b ru sh  and weeds 
t r o l l  w ith
c .
d .
F ig u re  1
I f  la k e  o f f i c i a l s  d is p la y  th e  pennant show in  F ig u re  2, i t  i s  an 
in d ic a t io n  th a t
a .
b.
c.
d.
th e  f i s h  a r e  b i t in g  on th e  lak e
th e  wind i s  to o  s tro n g  fo r  launch ing  sm all b o a ts
only  s a i l  b o a ts  a r e  allow ed on th e  la k e
swimmers a re  n o t a llow ed in  c e r ta in  a re a s  o f  th e  la k e
F ig u re  2 >
34.
When "p la y in g "  a  f i s h  th e  t i p  o f  th e  rod should  be
a . p o in te d  d i r e c t l y  a t  th e  f i s h
b . a t  r i g h t  an g le s  to  th e  f i s h
c . submerged below  th e  s u r fa c e  o f th e  w ate r
d . p o in ted  s t r a i g h t  up
I f  you a re  " p la y in g "  a  6 lb .  f i s h  on a 10 lb .  t e s t  l i n e  and he
breaks th e  l i n e ,  i t  i s  an  in d ic a t io n  th a t  t h e ______.
a . f i s h  was b ig g e r  th a n  you thought
b. t e s t  r a t i n g  o f  th e  l i n e  was in c o r re c t
c . d rag  was im properly  s e t
d. lu r e  was im p ro p erly  a t ta c h e d
Which o f th e  fo llo w in g  ty p es  o f  f is h in g  u s u a l ly  r e q u ir e s  th e  
lo n g e s t rod?
a . f ly
b . sp in n in g
c . b a i t  c a s t in g
d . s p in - c a s t in g
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35. C hannel: C a tf is h  : :  : Bass
a . S p o rtin g
b . F resh  Water
c . Game
d. Black
36. Tarpon : S a l t  : : B lu e g il l  :
a . F resh
b . Ocean
c . S u rf C asting
d . M arlin
37. T ip  : Eye : : F in  :
a . f i s h
b . g i l l
c . rod
d . r e e l
38 . F in g e r l in g  : F ish  : : C o lt :
a . H orse
b . Seahorse
c . R id ing
d . R e c re a tio n
39. C ast : L ure : : : F ly
a . c a tc h
b. t i e
c . g love
d . s p o r t
40. Smallmouth : Sandies : : Blue :
a . w ater
b . largem outh
c . channel
d . b a ss
41 . T ro u t : C rapp ie  : : Speckled :
a . j i g s
b . docks
c . pan f i s h
d . b la c k
42. T ro l l in g  : "S and ies"  : : :
a . b lo c k in g
b. c a t f i s h
c . t r o t - l i n i n g
 "C hannels"
d . b a ss
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43.
44.
45.
46.
Canoe : Boat : : Paddle :
a .  oar
b . f l o a t
c .  f l y
d . w a te r s a f e ty
When la k e  o f f i c i a l s  d is p la y  a  sq u a re  red  f la g ,  i t  i s  a w arning to  
sm all c r a f t  owners th a t  --------
a .  swimmers a re  in  th e  a re a
b. scuba d iv e rs  a re  in  th e  a re a
c .  th e  wind i s  too  s tro n g  to  f i s h  o r boat
d . f is h in g  season  i s  c lo se d
When a  powered b o a t and a s a i l  b o a t a re  on a c o l l i s i o n  co u rse  ------
a .  th e  powered b o a t has th e  r i g h t  o f way
b. th e  c r a f t  moving a g a in s t  th e  wind has th e  r i g h t  o f way
c . th e  c r a f t  moving w ith  th e  wind has th e  r ig h t  o f  way
d . th e  s a i l b o a t  has th e  r i g h t  o f  way
Which of th e  fo llo w in g  b o a t h u l l  m a te r ia ls  w i l l  u s u a l ly  w ith s ta n d  
th e  m ost abuse from sh a rp  o b je c ts ?
a . f ib e r g l a s s
b . aluminum
c . plywood
d . red  ced a r
47 . When rowing a b o a t , i t  i s  b e s t  f o r  th e  p erson  who i s  rowing to  
fa c e  th e  --------
a .  f r o n t  of th e  boat
b . back of th e  boat
c . wind
d . c u r re n t  o f  th e  w ater
43 . I f  you a re  t r a v e l l i n g  a t  35 m. p . h .  w ith  an outboard  m otor and th e  
p ro p e l le r  and d r iv e  u n i t  h i t  a submerged stump, what keeps th e  
lo w e r-d r iv e  u n i t  o f  th e  m otor from b eing  broken of f?
a . th e  m otor i s  h inged  to  a llo w  i t  to  f l y  up and p a ss  over 
th e  stump
th e  m otor "saws" th ro u g h  th e  stump
th e  low er u n i t  of th e  m otor i s  made of ru b b er and i s  v e ry  
d i f f i c u l t  to  b reak
d . th e  b o a t w i l l  s to p  im m ediately
b.
c .
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49. A m o to r-b o a t "m otor" i s ,  t e c h n ic a l ly  speak ing , an eng ine and n o t a 
m otor a t  a l l .  Why i s  t h i s  tru e ?
a .  i t  i s  to o  b ig  to  be a  m otor
b . m otors w i l l  n o t run  in  th e  w ate r
c .  i t  g e n e ra te s  i t s  own power in te r n a l ly
d . eng ines a r e  alw ays w a te r coo led
50. The a c t i v i t y  o f gam efish  i s  a f f e c te d  most by ------
a .  th e  season  of th e  y ear
b . th e  type  o f  lu r e s  b e in g  used by fisherm en
c . t h e i r  spawning h a b i ts
d . th e  w a te r tem p era tu re
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Table 20
B a ltc a s t ln g  Comprehension T est 
D i f f i c u l ty  and Phi In d ic e s
Item Item Phi Item Item Phi
Number D if f ic u l ty C o e f f ic ie n t Number D if f ic u l ty C o e f f ic ie n t
1. .36 .57 26. .76 .74
2. .47 .39 27. .80 .77
3 . .83 .69 28. .74 .63
4 . .22 .87 29. .84 .85
5 . .31 .33 30. .45 .83
6. .57 .88 31. .25 .73
7 . .64 .75 32. .38 .52
8 . .86 .82 33. .87 .65
9. .20 .37 34. .32 .52
10. .37 .44 *35. .85 .54
11. .80 .36 *36. .29 .20
12. .55 .68 *37. .49 .60
13. .73 .82 *38. . 66 .21
14. .85 .30 *39. .75 .36
15. .61 .79 *40. .68 .47
16. .45 .20 *41. .40 .42
17. .59 .67 *42. .48 .51
18. .63 .46 *43. .78 .28
19. .53 .65 44. .62 .63
20. .57 .60 45. .55 .35
21. .28 .72 46. .65 .58
22. .35 .44 47. .64 .33
23. .76 .22 48. .52 .72
24. .38 .28 49. .30 .29
25. .53 .50 50. .81 .80
*Analogy
APPENDIX E
CANOEING COMPREHENSION TEST
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CANOEING TEST
M u ltip le  Choice
1 . Which o f th e  fo llo w in g  i s  NOT a m a te r ia l  no rm ally  used  in  modern 
canoe making?
a . B irch  Bark
b . Aluminum
c . F ib e rg la s s
d . Red Cedar
2. Gunwales in  wooden canoes a re  u s u a l ly  made o f --------
a .  C ypress
b . W alnut
c .  W hite P in e
d . Hardwood
3. A common r u l e  f o r  s e le c t in g  a p ad d le  i s  th a t  i t  shou ld  be about 
when th e  t i p  i s  r e s t i n g  on th e  ground.
a .  H alf th e  le n g th  of th e  canoe
b . Eye l e v e l
c .  6 f e e t  long
d . W aist h ig h
4 . D oub le-b lade p a d d le s  a r e  u s u a l ly  made o f --------
a .  Spruce
b . Oak
c .  C ypress
d . Ash
5. The ty p e  o f c o a t in g  m ost recommended fo r  c o v e rin g  p ad d les  and 
o a rs  i s  --------
a .  Lead Base P a in t
b . M arine Spar V arn ish
c . L inseed  O il
d . V in y l Base P a in t
6. A sq u a re - ty p e  ra c in g  p ad d le  named a f t e r  a famous c a n o e is t  i s  known 
as  t h e  .
a .  Jackson
b . L eacher
c .  Samoset
d . R eedel
7. P add les used  by South  Sea I s la n d e r s  u s u a l ly  have a _____  th an  U.S.
p a d d le s .
a .  much w id e r b la d e
b . much lo n g e r  h an d le
c .  b ig g e r  s h a f t
d . lo n g e r l i f e
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8. A padd le  should  w eigh abo u t --------
a . 3 1 /2  pounds
b. 2 1 /2  pounds
c . 4 pounds
d . 10 pounds
9. Canoes a re  u s u a l ly  r ig g e d  w ith  l in e s  o f c o t to n  ro p e . One o f th e  
fu n c tio n s  o f th e s e  l i n e s  to  to  _____ .
a . Hold th e  c e n te r  o f  th e  canoe r ig id
b . Hold te n s io n  on th e  gunwales
c . Tow th e  canoe w h ile  swimming
d. Hold e x t r a  equipm ent in  p la ce
10. In  o rd e r  fo r  a canoe to  be used  as  a  rowing c r a f t  i t  i s  n ece ssa ry  
to  equip  i t  w i t h  .
a .  A heavy m ast
b . A r ig i d  k e e l
c . A heavy b a l l a s t
d . Leeboards o r  o u tr ig g e r s
11. A _____  i s  u s u a l ly  i n s t a l l e d  in  th e  bottom  o f a rowing canoe.
a .  D etachab le  k e e l
b . S lid in g  s e a t  u n i t
c . S e t o f f o o t  chocks
d. Gunwale
12. When canoes a r e  equipped f o r  s a i l in g  i t  i s  im p e ra tiv e  th a t  th e i r  
s t a b i l i t y  be e s ta b l i s h e d  by adding _____ .
a . Double m ast
b . A le a d  t i l l e r
c . Lead b a l l a s t s
d . Leeboards
13. Which of th e  fo llo w in g  i s  th e  e a s ie s t  way fo r  one man to  move a 
canoe fo r  a  s h o r t  d is ta n c e ?
a .  C arry  i t  on h is  head
b. Drag i t  by th e  l in e
c. C arry  i t  on h is  h ip
d . Push i t  in  f r o n t  of him
14. When two men a r e  b o ard in g  a  canoe th e  one who u s u a l ly  b o ard s  f i r s t  
i s  th e  _____ .
a . L arger o f  th e  two
b. Sm aller o f  th e  two
c . Sternman
d . Bowman
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15. The most s t a b l e  p o s i t io n  fo r  canoe p ad d lin g  i s  t h e  .
a .  S q u a ttin g  p o s i t io n
b . S eated  p o s i t io n
c .  K neeling  p o s i t io n
d . K neeling-on-one-knee p o s i t io n
16. I f  a  canoe en co u n te rs  heavy waves th e  two occupan ts  would 
norm ally  ______.
a .  Move toward th e  c e n te r  o f th e  canoe
b . Move tow ard th e  bow of th e  canoe
c .  Move toward th e  s te r n  o f  th e  canoe
d . Move c lo s e r  toward th e  r e s p e c t iv e  ends of th e  canoe
17. When t r o l l i n g  from a canoe th e  fisherm an  should  ______.
a .  Be in  a k n ee lin g  p o s i t io n
b . Be s e a te d  in  th e  bottom o f th e  b o a t
c .  Be in  a h ig h -k n ee lin g  p o s i t io n
d . Stand fa c in g  th e  p ad d le r
18. The s a f e s t  way o f  changing p o s i t io n s  in  a canoe i s  by having one 
p assen g er ______.
a .  S tra d d le  th e  o th e r
b . Lean each  way during  th e  exchange
c . Get o u t of th e  c r a f t  (bowman)
d . Get ou t o f th e  c r a f t  (stem m an)
19. When p ad d lin g  downwind, so lo , th e  r u l e  i s  ______.
a .  P add le  in  a  s c u l l in g  m otion
b . Keep th e  bow down
c . Keep th e  s te r n  down
d . P ad d le  on ly  fo r  s t a b i l i t y
20. Which o f th e s e  s tro k e s  would move th e  canoe sidew ays toward th e  
p a d d le r 's  s id e?
a . Bow s tro k e
b . Backwater s tro k e
c . Pushover s tro k e
d . Draw s tro k e
21. In  o rd e r to  avoid  having to  padd le  on f i r s t  one s id e  o f th e  canoe 
and then  th e  o th e r ,  experienced  c a n o e is ts  u s e  .
a .  T h e ir  w eigh t to  tu rn  th e  canoe
b . The " J"  s tro k e  on th e  paddle
c . A curved  padd le
d . The pushover s tro k e  to  c o r re c t  th e  c a n o e 's  d i r e c t io n
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22. A bow ru d d er w i l l  n o t work u n le s s  th e  canoe i s  _____ .
a . S tand ing  s t i l l  in  th e  w a te r
b. Equipped w ith  a t i l l e r
c . Moving upstream
d. Moving f a s t e r  than  th e  w a te r c u r re n t
23. S i le n t  pad d lin g  i s  b e s t  accom plished by --------
a .  Keeping th e  padd le submerged a t  a l l  tim es
b . U t i l i z in g  th e  "J"  and draw s tro k e s
c .  P add ling  from th e  bow o f th e  b o a t
d . P add ling  from th e  s te r n  o f  th e  b o a t
24. Which o f th e  fo llo w in g  b e s t d e s c r ib e s  th e  r e la t io n s h ip  of s in g le ­
b la d e  p add ling  to  d o u b le -b lad e  padd ling?
a .  D ouble-b lade p ad d lin g  i s  s u p e r io r  in  smooth w ater
b . S in g le -b la d e  p add ling  i s  su p e r io r  fo r  speed and c o n tro l
c .  D ouble-b lade pad d lin g  i s  s u p e r io r  fo r  speed and c o n tro l
d. S in g le -b la d e  pad d lin g  i s  much more e f f i c i e n t  as  f a r  as
manpower i s  concerned
25. In  d o u b le -b lad e  p add ling  th e  two b la d es  a re  s e t  _____ .
a .  At vary in g  an g les  to  each o th e r
b . In  th e  same d i r e c t io n
c . Opposing each o th e r
d . At 90-degree an g les  to  each  o th e r
26. Which o f th e  fo llo w in g  canoe h u l l  m a te r ia ls  would norm ally  endure 
th e  most abuse?
a .  F ib e r  g la s s
b . M arine plywood
c .  Tempered aluminum
d . Lam inated cedar
27. When going downstream in  v ery  s w if t  w a te r , which o f th e  fo llo w in g  
s tro k e s  would be used most o fte n ?
a . The s c u l l in g  s tro k e
b . Forward " J"  s tro k e
c . The draw s tro k e
d . The fu ll-sw e e p  s tro k e
28. When c a n o e is ts  want to  o b ta in  maximum speed , th ey  u s u a lly  assume 
a  p o s i t io n .
a .  Seated
b. Low -kneeling
c . H igh-kneeling
d . S tanding
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29. The le a d e r  o f a rowing team i s  commonly c a l le d  th e
a . Cadet
b. S k ipper
c . C ap ta in
d. Coxswain
30. The d is ta n c e  between th e  two gunw ales of a c r a f t  i s  known as
31.
i t s .
a . S te rn
b. Beam
c. Stem
d. W idth
CANOE : BOAT
a . Oar
b. C oast
c. F lo a t
d. W ater
32. 38 : >
a . Wind
b. G ale
c . 54
d . 72
PADDLE
>
33. CARRYING YOKE : CANOE
a . B ilg e
b . C apsize
c . S c u ll in g
d. B a il
: BUCKET
34. SINGLE BLADE : CANOE : :  DOUBLE BLADE
a .  P add le
b . K-1
c . Kayaks
d . R apids
35. SUMERSET : CHILD : :
a .  Eskimo R o ll
b . Swamp
c . T ip
d . Rescue
: CANOE
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36. GUmLES : THWART : :  TRIGGER :
a .  O u trig g e r
b. B a rre l
c . Gun
d . Camping
37. "J"  : STROKE : :  REACH :
a .  C apsize
b . Broad
c . S a ilin g
38. DESCEND : STAIRS : : ______  : RAPIDS
a . Shoot
b . F lo a t
c . Danger
d . S cu llin g
39. SEATED : TROLLING : : KNEELING :
a . Bowman
b . Eskimo R o ll
c . B a it C astin g
d . Rescue
40. CAR ; GARAGE : :  CANOE ;
a .  Rack
b. Boathouse
c . In v e rte d
d. S to rage
41. Canoes should be racked  --------
a .  In  th e  open s u n lig h t
b . In  an u p r ig h t  p o s i t io n
c . W ith th e  k e e l touch ing  th e  w a te r
d . In  an u p s id e  down p o s i t io n
42. The amount o f w eigh t a  canoe w i l l  su p p o rt i s  u s u a lly  determ ined  by-
a .  F i l l i n g  i t  w ith  ro c k s  u n t i l  i t  s in k s  and then  w eighing th e
rocks
b . Simply m easuring th e  c a n o e 's  le n g th
c . Computing th e  c a n o e 's  d isp la c e m e n t
d . F i l l i n g  i t  w ith  w ate r and th e n  w eighing th e  w a te r
43. T h ir ty - e ig h t  m ile s -p e r-h o u r  i s  e q u a l to  how many k n o ts  ( n a u t ic a l  
m ile s )  p e r hour? 
a .  38
b . 40
c . 33
d . 19
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44. A sm all c r a f t  w arning when d isp la y e d  a t  n ig h t  i s  in d ic a te d  by
a . A red  l i g h t  between two w h ite  l i g h t s
b. A red  l i g h t  over a w h ite  l i g h t
c .  A w h ite  l i g h t  over a red  l i g h t
d . A w h ite  l i g h t  between two red  l i g h t s
45. When p ad d lin g  a c ro s s  wind i t  i s  b e t t e r  to  pad d le
a .  On th e  windward s id e  of th e  canoe
b . From a s ta n d in g  p o s i t io n
c . From a s e a te d  p o s i t io n
d . On th e  downwind s id e  of th e  canoe
46. When th e  f la g  shown in  F ig u re  1 i s  h o is te d  i t  i s  an in d ic a tio n  
th a t  th e  wind i s
a .  Out of th e  N orth
b . J u s t  r ig h t  f o r  s a i l in g
c . Blowing 72 m .p .h . o r f a s t e r
d. Blowing a t  a  speed of 50-65 m .p .h .
F ig u re  1
F ig u re  2 
Wind D ire c t io n  
22 m .p .h . I
I (P a d d lin
(P a d d lin g ) I
I
Q uestions 47-50 a re  r e l a t e d  to  th e  wind d i r e c t i o n a l  c h a r t  shown in  
F ig u re  2 . In  a l l  q u e s tio n s  th e  c a n o e is t  i s  p ad d lin g  ( s o lo ) .
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47. Which o f th e  fo llo w in g  p o s it io n s  would be th e  b e s t  fo r  th e  p ad d le r 
in  Canoe // I  to  assume?
a .  4
b . 2 I A
c . 1
d . 3 \
2
> f \ 4 i
43. Which p o s i t io n  would be b e s t f o r  p a d d le r  in  Canoe if2 to  assume?
a .  4
b . 1
c .  2
d . 3
49. Which p o s i t io n  would be b e s t f o r  p a d d le r  in  Canoe #3 to  assume?
a .  3
b . 2
c .  1
d . 4
P add ling  on t h i s  s id e
50. Which p o s i t io n  would be b e s t f o r  th e  p ad d le r  in  Canoe #4 to  assume?
a .  4
b . 2
c .  3
d . 1
P add ling  on t h i s  s id e
10b
Table 21
Canoeing Comprehension T es t 
D i f f ic u l ty  and P h i In d ic e s
Item Item P hi Item Item P h i
Number D if f ic u l ty C o e f f ic ie n t Number D if f ic u l ty C o e ff ic ie n t
1. .78 .41 26. .80 .42
2. .81 .27 27. .35 .29
3 . .52 .48 28. .86 .30
4. .61 .84 29. .57 .30
5. .69 .20 30. .42 .54
6. .52 .22 *31. .88 .70
7. .45 .29 *32. .56 .35
8 . .87 .39 *33. .65 .42
9. .56 .81 *34. .62 .75
10. .86 .46 *35. .74 .88
11. .32 .67 *36. .20 .42
12. .25 .62 *37. .85 .41
13. .76 .65 *38. .27 .32
14. .34 .25 *39. .36 .51
15. .65 .32 *40. .54 .31
16. .28 .74 41. .46 .63
17. .64 .49 42. .35 .77
18. .33 .56 43. .60 .29
19. .30 .71 44. .58 .59
20. .72 .79 45. .80 .37
21. .38 .86 46. .79 .28
22. .32 .87 47. .70 .37
23. .61 .56 48. .37 .60
24. .53 .90 49. .64 .60
25. .22 .54 50. .54 .90
*Analogy
APPENDIX F
GOLF COMPREHENSION TEST
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GOLF TEST
P a r t I  -  M u ltip le  Choice
1 . What shou ld  be done w ith  a  d iv o t?
a .  le a v e  i t
b . r e p la c e  i t
c .  l i f t  i t
d . tram p i t  down
2. Where should  th e  g o lf  bag be p la ced  when a p erso n  i s  going to  p u tt?
a .  on th e  edge of th e  g reen  c lo s e  to  the  b a l l  so th a t  th e  bag
i s  e a s i ly  a c c e s s ib le
b .  o f f  th e  g reen  c lo s e  to  th e  b a l l  so th a t  th e  bag i s  e a s i ly  
a c c e s s ib le
c .  o f f  th e  g reen , a t  a s p o t c lo s e s t  to  th e  n e x t te e
3. When i s  an  approach  sh o t used?
a .  when th e  p erson  i s  ready  to  s t a r t  a new h o le
b . when th e  p erson  i s  w ith in  a  s h o r t  d is ta n c e  o f th e  g reen
c .  when th e  p erson  i s  on th e  g reen
4. What i s  th e  name g iven  a h o le  on w hich th e  fa irw ay  cu rv es  to  th e
l e f t ?
a . hook
b . d o g -leg
c .  s l i c e
d . s tym ie
5. Which p la y  should  be used i f  th e  b a l l  happens to  lan d  on th e  wrong 
green?
a .  u se  th a t  g reen  and h o le  o u t
b . u s e  a p u t t e r  and p lay  th e  b a l l  o f f  th e  g reen
c .  p la y  th e  b a l l  from th e  ap ron  o f  th e  g reen
d .  re p la y  th e  sh o t
6 . Which c lu b s  a re  good fo r  approach  s h o ts  over a bunker?
a .  3 and 5 iro n s
b . 7 and 9 iro n s
c . 3 and 7 iro n s
d . 5 and 9 iro n s
7. Which i s  co n s id e re d  a hazard  on a g o lf  course?
a .  c a s u a l  w a te r
b . t r e e s
c . rough
d . sand  tra p
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8. What d e te rm in e s  who s h a l l  te e  o f f  f i r s t  on each hole?
a .  th e  one w ith  th e  l e a s t  number of s tro k e s  on th e  p reced in g  h o le
b . th e  one w ith  th e  most number o f s tro k e s  on th e  p reced ing  h o le
c . th e  one w ith  th e  l e a s t  number o f t o t a l  s t ro k e s
d . th e  one w ith  th e  most number of t o t a l  s tro k e s
9. What i s  th e  name o f th e  g ra ssy  a re a  from th e  te e  to  th e  green?
a . rough
b . fa irw ay
c .  f i e l d
d. co u rse
10. What p r iv i l e g e  i s  a llow ed when p la y in g  w in te r  ru le s ?
a . th e  b a l l  can be  p icked  up and moved to  a g ra s sy  sp o t
b . th e  l i e  o f th e  b a l l  can  be improved by u s in g  th e  clubhead
c . th e  b a l l  can be p layed  o f f  a  wooden te e
d. th e  b a l l  can be warmed b e fo re  each sho t
11. When d r iv in g  a  b a l l ,  c o r r e c t  p o s i t io n  o f th e  b a l l  in  r e l a t io n  to  th e  
body i s  on a  l i n e  --------
a . midway between th e  l e f t  and th e  r i g h t  fo o t
b . c lo s e r  to  th e  r i g h t  h e e l  th an  th e  l e f t  h e e l
c .  c lo s e r  to  th e  l e f t  h e e l th an  the  r i g h t  h e e l
d . d i r e c t l y  in  f r o n t  of th e  r i g h t  to e
12. The m ost im p o rtan t f a c to r  in  d e te rm in in g  th e  h e ig h t and d is ta n c e  of 
th e  b a l l ' s  f l i g h t  i s  th e  --------
a .  le n g th  o f th e  s h a f t  o f th e  c lub
b . a n g le  o f th e  c l ” b fa c e
c . w eig h t of th e  clubhead
d . s t r e n g th  o f th e  p la y e r
13. What i s  th e  most im p o rtan t p o in t  to  be checked when a d d ress in g  
th e  b a l l?
a .  g r ip
b . s ta n c e
c .  d is ta n c e  from th e  b a l l
d .  l i e  o f th e  b a l l
14. Which o f th e  fo llo w in g  i s  th e  b e s t  d e f in i t i o n  o f  a  s l ic e ?
a .  a b a l l  th a t  s t a r t s  ou t s t r a i g h t  b u t ends up cu rv in g  to  th e  
l e f t
b . a b a l l  th a t  s t a r t s  o u t s t r a i g h t  bu t ends up cu rv ing  to  th e  
r i g h t
c .  a b a l l  th a t  s t a r t s  ou t a t  an an g le  to  th e  l e f t  o f where i t  
was aimed
d . a  b a l l  th a t  s t a r t s  o u t a t  an an g le  to  th e  r i g h t  o f  where i t  
was aimed
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Which o f th e  fo llo w in g  i s
a . a b a l l  th a t  s t a r t s
l e f t
b . a  b a l l  th a t  s t a r t s
r i g h t
c . a  b a l l  th a t  s t a r t s
was aimed
d . a  b a l l  th a t  s t a r t s
was aimed
16. The m ost Im p o rtan t a sp e c t o f th e  swing i s  I t s
a . accuracy
b . p o s i t io n
c .  rhythm
d . speed
17. "Gimme" i s  th e  term used f o r
a . a r e c e p ta c le  fo r  c lubs
b . an  a r t i f i c i a l  hazard
c . a  conceded p u tt
d . a fa irw ay  curve to  th e  r i g h t
]3 . When making an  approach sh o t th e  c o r r e c t  p o s i t io n  o f th e  b a l l  in  
r e l a t i o n  to  th e  body would be on a l i n e  --------
a .  midway between th e  l e f t  and r ig h t  fo o t
b . c lo s e r  to  th e  r i g h t  h e e l th an  th e  l e f t  h e e l
c .  c lo s e r  to  th e  l e f t  h e e l th an  th e  r i g h t  h e e l
d . s ix  in ch es  to  th e  r i g h t  o f th e  p la y e r ’ s l e f t  fo o t
19. P ar f o r  a  h o le  i s  determ ined  by th e  --------
a .  han d icap s of in d iv id u a l  p la y e rs
b . le n g th  o f th e  h o le
c . d i f f i c u l t y  of th e  h o le
d . s k i l l  o f th e  p la y e rs
20. When should  th e  sco re  be reco rd ed ?
a . a s  each person  h o le s  out
b . a f t e r  a l l  have ho led  ou t and b e fo re  le a v in g  th e  g reen
c . a f t e r  a l l  have holed  ou t and have walked to  th e  n e x t te e
d . a s  each person  f in i s h e s  th e  round
21. I t  i s  p e rm is s ib le  to  u se  a  te e  in  w hich o f th e  fo llo w in g  s i tu a t io n s ?
a . when making th e  f i r s t  s t r o k e  from each h o le
b . a t  a l l  tim es when p la y in g  "w in te r r u le s "
c . when s tro k in g  w ith  one o f  th e  wood c lu b s
d . when s tro k in g  a b a l l  th a t  i s  in  th e  rough
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22. An e le v a te d  sh o t w hich r o l l s  tow ard th e  cup upon lan d in g  i s  c a l le d  
w hich o f th e  fo llo w in g ?
a .  hook
b . d r iv e
c. pop-up
d . p i t c h  and run
23. The club  i s  g rasp ed  by which p a r t?
a . th e  head
b. th e  g r ip
c . th e  hand le
d . th e  s o le
24. What i s  th e  term  used  to  denote p u t t in g  o n e s e lf  in  p o s i t io n  to  s t r i k e  
th e  b a ll?
a .  s ta n c e
b. approach ing  th e  b a l l
c. a d d re ss in g  th e  b a l l
d . te e in g  o f f
25. Which of th e  fo llo w in g  a re  NOT hazards?
a . bunker and sa n d tra p
b. c reek  and road
c. la k e  and p a th
d. c a s u a l w a te r and dog -leg
26. Which o f th e  fo llo w in g  d is ta n c e s  i s  th e  b e s t  app rox im ation  o f th e  
o v e r a l l  d is ta n c e  o f an 18 -ho le  g o lf  course?
a . 6 ,500 -  7 ,000  yard s
b. 5 ,000 -  5 ,500  yards
c . 3 ,000  -  4 ,000  yards
d. 4 ,000  -  5 ,000 yards
27. When two p a i r s  o f  p la y e rs  compete a g a in s t  each o th e r  u s in g  th e  b e s t 
b a l l  of each p a i r  a s  th e i r  sco re  fo r  a  h o le , i t  i s  r e f e r r e d  to  a s  ___
a . f o u r - b a l l  tournam ent
b. co up les  m atch tournam ent
c . doub les m edal tournam ent
d. handicap tournam ent
23. The cup o r h o le  on th e  g reen  has m easurem ents of ' a c ro s s  and 
  deep .
a . 4 1 /2  in c h e s , 4 inches
b. 6 in c h e s , 12 inches
c . 12 in c h e s , 6 inches
d. 2 in c h e s , 12 inches
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29. The f i r s t  s tro k e  tak en , th e  one used  in  te e in g  o f f ,  i s  g e n e ra lly  
r e f e r r e d  to  as a --------
a .  d r iv e
b . sh o t 
c i smash
d . bogey
30. When com puting th e  par fo r  a  g o lf  c o u rse , ' p u t t s  a r e  allow ed 
p e r  h o le .
a .  2
b . 3
c . a s  many as i t  ta k e s
d . 1
31. P ic k  th e  b e s t  s ta te m e n t.
a .  P ar i s  th e  same fo r  men and women g o lf e r s .
b. P a r i s  always 72 s tro k e s .
c . P a r i s  th e  same fo r  a l l  1 8 -h o le  g o lf  c o u rse s .
d . A bogey i s  co n sid ered  to  be e r r o r le s s  p lay  fo r  a  non­
p ro fe s s io n a l  g o l f e r .
32. I f  a  b a l l  i s  ly in g  in  th e  m idd le  of th e  fa irw ay  195 y a rd s  from th e  
cup, th e  a p p ro p r ia te  iro n  would be  --------
a .  #1 iro n
b . #9 iro n
c . #5 iro n
d . p u t te r
33. Which o f  th e s e  iro n s  would l o f t  a  b a l l  th e  h ig h e s t  i f  i t  was used 
a p p ro p r ia te ly ?
a . #6 i ro n
b. #9 iro n
c . #1 iro n
d . #4 iro n
34. Which of th e  fo llow ing  c lu b s  i s  u s u a l ly  r e f e r r e d  to  as  a "wedge?"
a . #3 wood
b . #2 iro n
c . #10 iro n
d . p u t te r
35. The s p e c ie s  o f g ra s s  used on m ost g reen s i s  ?
a . B luestem
b . Bent G rass
c . Bermuda G rass
c . Rye G rass
36. Which o f th e  fo llow ing  c lubs would have th e  LEAST an g le  o f  lo f t ?
a .  #3 wood
b . #9 iro n
c . #3 iro n
d . d r iv e r
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37. The minimum d is ta n c e  a  h o le  can  be from th e  te e  i s  ?
a .  100 yard s
b . 50 y a rd s
c . determ ined  by th e  h aza rd s  o f th e  h o le
d . n o t determ ined by g o lf  r u le s
38. The approx im ate  d iam ete r of a r é g u l â t io n -p la y  American g o lf  b a l l
a .  2 .1 0  inches
b . 1 .68  inches
c .  1 .0 0  inches
d . 2 .2 5  in ch es
39. When d r iv in g  a  b a l l ,  th e  g o l f e r  shou ld  keep h is  eye on th e  --------
a .  b a l l
b . l i n e  o f  f l i g h t
c .  p in
d . head o f  th e  c lub
40. I f  you a r e  p la y in g  a f t e r  a h ard  r a in  and your b a l l  comes to  r e s t  in
a p udd le  o f  r a in  w a te r 6 in c h e s  deep in  th e  fa irw ay , w hich o f  the
fo llo w in g  p ro ced u res  would be c o r re c t?
a .  P lay  th e  b a l l  from w here i t  i s .
b . Remove th e  b a l l  and p la y  i t  w ith  a one s tro k e  p e n a l ty .
c . Remove th e  b a l l  and p la y  i t  w ith o u t p e n a lty .
d . W ait u n t i l  th e  w ate r re c e d e s .
41. When la y in g  o u t a g o lf  co u rse , w hich o f th e  fo llo w in g  r u le s  must be
r i g i d l y  observed?
a .  No h o le  should  have more th a n  one h aza rd .
b . The fa irw ay s  should  never c ro s s  each o th e r .
c .  F airw ays should  nev er c o n ta in  more th an  one tu rn .
d . G reens should  be k ep t l e v e l .
42 . The an g le  o f l o f t  o f a  p u t t e r  shou ld  be----------
a .  10° -  15°
b . 80 -  IQO
c .  0°
d . 20° -  40°
43. The fo u r  g r e a t  tournam ents in  th e  W estern  hem isphere a r e  th e  U.S. 
Open, The B r i t i s h  Open, th e  U .S .G .A ., and th e  ---------
a .  M asters
b . F ir e s to n e  500
c .  Canadian Open
d . B r i t i s h  Amateur
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44. Which o f th e  fo llo w in g  g o lf e r s  won a l l  fo u r o f th e  " g re a t"  to u rn a ­
ments i n  one y ea r?
a . Bobby Jo n es
b . A rno ld  Palm er
c . Jack  N ick lau s
d . Sam Sneed
45. 3 i r o n  : 175 y a rd s  : :  p u t t e r  :
a . p a r
b . g reen
c . 30 f e e t
d. s ta n c e
46. WEDGE ; #10 IRON : :  SPOON :
a . #3 wood
b. #9 i ro n
c . sand
d . hazard
47. BIRDIE : ONE : :   : TWO
a . haza rd
b . p a r
c . ace
d . e a g le
48. ACE : HOLE-IN-ONE : :  STRIKE :
a . b a s e b a l l
b . bow ling
c. d r iv e
d. p a r
49. "F ore" ; GOLF : :  ______  : TRAFFIC
a . r u le s
b. po licem an
c . horn
d . w arning
50. NICKLAUS : 1 9 6 0 's  : :  _____  : 1 9 4 0 's
a . B r i t i s h
b. M aste rs
c . Palm er
d . Sneed
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Table 22
Golf Comprehension T es t 
D i f f ic u l ty  and P h i In d ic e s
Item Item Phi Item Item Phi
Number D i f f i c u l ty C o e f f ic ie n t Number D if f ic u l ty C o e f f ic ie n t
1. .44 .22 26. .35 .81
2. .48 .40 27. .21 .33
3. .69 .49 28. .71 .58
4 . .78 .71 29. .66 .72
5. .52 .56 30. .44 .68
6. .49 .23 31. .76 .33
7 . .32 .57 32. .54 .23
8. .88 .80 33. .26 .41
9. .83 .61 34. .42 .52
10. .47 .32 35. .73 .81
11. .53 .23 36. .81 .57
12. .44 .34 37. .53 .71
13. .25 .74 38. .54 .54
14. .2 0 .34 39. .29 .20
15. .63 .67 40. .27 .59
16. .28 .46 41. .65 .64
17. .43 .67 42. .41 .80
18. .71 .34 43. .36 .38
19. .33 .73 44. .58 .64
20. .38 .41 *45. .75 .46
21. .62 .62 *46. .31 .73
22. .76 .61 *47. .48 .67
23. .57 .65 *48. .59 .69
24. .89 .82 *49. .64 .68
25. .80 .36 *50. . 66 .52
♦Analogy
APPENDIX G
SAILING COMPREHENSION TEST
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SAILING TEST
M u ltip le  Choice
F ig u re  1
F ig u re  1 i s  a  p i c tu r e  o f a
a .  P h o en ic ian  t r a d in g  b oat
b . V iking Long Ship
c . Swedish S k if f
d . Spanish  C a ra v e l
2. The o n ly  com m ercial s a i l  c r a f t  in  u se  in  th e  U nited  S ta te s  a r e  
employed by ______.
a .  Rum ru n n e rs
b . Lake p a t r o l s
c .  O yster fish erm an
d . Salmon fish erm an
3 . "C lip p e r"  sh ip s  w ere b u i l t  by U nited  S ta te s  S h ip b u ild e rs  fo r  
p a r t i  ip a t in g  i n  .
a . S lave t r a d in g
b . The te a  t r a d e  w ith  China
c .  Small c r a f t  ra c e s
d . The t o u r i s t  t r a d e  on th e  Hudson R iver
4 . Which o f th e  fo llo w in g  i s  n o t co n sid e red  to  be a  c l a s s i f i c a t i o n  o f a 
s a i lb o a t  ra c in g  h u l ls ?
a .  S a i l in g  prams and d in g h ie s
b . 2 2 -fo o t o u tb o a rd s
c .  Day s a i l o r s
d . C ru is in g  c l a s s  h u l l s
5. The r e s i s t a n c e  o f  th e  h u l l  to  c a p s iz in g  o r k e e lin g  over i s  known as 
i t s  ______.
a . R ig h tin g  c a p a c i ty
b . T ipp ing  in d ex
c . T ra n sv e rse  s t a b i l i t y
d . C apsize  r e s i s t a n c e
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6. A b o a t t h a t  i s  d i f f i c u l t  to  c a p s iz e  would have a   __ .
a .  H igh c e n te r  of buoyancy
b . Low c e n te r  o f g r a v i ty
c .  Low c e n te r  of buoyancy
d .  H igh c e n te r  o f g r a v i ty
7 . Which o f  th e  fo llo w in g  i s  th e  m ain advan tage  gained  by "h ik in g "  
over th e  s id e  o f  a boat?
a .  L essens th e  w eight in  th e  b o a t
b .  In c re a s e s  th e  b o a t 's  speed
c .  A cts  a s  an e x tra  s a i l
d .  A c ts  a s  a co u n te rb a lan ce  to  th e  wind
8. Most s a i l s  a r e  made of  m a te r ia l .
a .  Dacron or nylon
b .  S i lk
c .  C o tton
d . Rayon
9. Choose th e  most a c c u ra te  s ta te m e n t.
a .  The d i r e c t io n  o f  th e  wind i s  n o t r e a l l y  a  f a c to r  in  d e te r ­
m ining s a i lb o a t  d i r e c t io n .
b . No s a i lb o a t  can move d i r e c t l y  a g a in s t  th e  w ind.
c .  Wind speeds a re  com pensated fo r  by s a i l  sh ap es .
d .  A s a i lb o a t  should never move d i r e c t l y  away from th e  w ind.
10. Which o f  th e  fo llo w in g  i s  th e  p rim ary  fu n c tio n  o f a  " s ta n d in g  
r ig g in g ? "
a .  Trim th e  s a i l s
b .  S upport th e  mast
c .  H o is t th e  s a i l s
d . Moor th e  boat
11. Which o f  th e  fo llow ing  p ie c e s  o f equipm ent i s  re q u ire d  fo r  s a i l  and 
motor b o a ts  under 16 f e e t  in  le n g th ?
a .  W h istle
b . S u rv iv a l k i t
c . O ars or paddles
d . L if e  ja c k e ts
12. Which o f  th e  fo llo w in g  i s  n o t co n s id e re d  to  be a b a s ic  s te p  in  
b o a rd in g  o r debark ing  a  s a i l i n g  c r a f t ?
a .  Wear non -sk id  te n n is  shoes
b . G rip  th e  gunwales f irm ly  w ith  bo th  hands
c .  Check fo r  the  wake o f  p a s s in g  b o a ts
d . Keep w eigh t low w h ile  b o a rd in g
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13. When on a  " b e a t"  a s a i l  b o a t i s  moving
a . A g ainst
b. A cross
c . W ith
d . W ithout th e  a id  o f
th e  w ind.
14. S a i l in g  a g a in s t  th e  wind may be accom plished by a s a i l i n g  techn ique 
known as --------
a . R eaching
b. Tacking
c . Running
d. B eating
Q uestions 15-18 a r e  r e l a t e d  to  th e  d i r e c t io n a l  c h a r t  shown in  F igu re  2.
S ta rb o ard
Tack
F ig u re  2
y  WIND
( 1)(2 )
( 3 )
( 5 )
(6 )
( 4 )
P o r t  Tack
15. The b o a t shown in  a re a  #2 i s  perfo rm ing  a maneuver c a l le d
a . Reaching
b. Running
c. B ea tin g
d. S c u ll in g
16. The Boat shown in  a re a  #5 i s  in  th e
a . B ea tin g
b. B ro ad -reach in g
c . Running
d. C lo se -re a c h in g
a re a .
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17.
13.
19.
20 .
21 .
The s a i l s  o f  th e  b o a t in  a re a  #4 would p robab ly  be --------
a .  Wide open on opposing s id e s  o f th e  boat
b . L u ffin g
c . Trimmed v e ry  c lo s e ly  and p a r a l l e l  w ith  th e  boat
d . Trimmed c lo s e ly  and on opposing s id e s  of th e  boat
Which o f  th e  fo llo w in g  b o a ts  has  i t s  s a i l s  s e t  and trimmed 
p ro p e r ly  fo r  s a i l in g  in  a re a  #6?
1 .
2 .
3 .
4.
Which o f th e  fo llo w in g  p ro ced u res  should  be used in  "coming about" 
(going back in  th e  o p p o s ite  d i r e c t io n ) ?
a . Slow th e  b o a t down a s  much a s  p o s s ib le  b e fo re  e x ec u tin g  th e  
tu rn
b . Trim th e  s a i l s  fo r  reac h in g  a f t e r  th e  co u rse  has been rev e rsed
c .  Move th e  t i l l e r  away from th e  s a i l  a t  an an g le  o f 45 deg rees
d . Take hold  o f th e  boom and move th e  s a i l  over to  th e  new 
p o s i t io n  d e s ire d
"L u ffin g "  i s  a p ro cess  in  w hich u n fu r le d  s a i l s  a r e  -
a .  Making maximum use  of a v a i la b le  wind
b . Shor t  hauled
c .  Not u t i l i z i n g  a v a i la b le  wind a t  a l l
d . On opposing s id e s  of th e  b o a t
The anchor shown in  F ig u re  3 i s  commonly known a s  a
a . D an fo rth  
Cape Cod 
N o r th i l l  
Mushroom
F ig u re  3
b.
c .
d .
22. Which o f  th e  b o a ts  in  F ig u re  4 has th e  r i g h t  o f way?
a . #1
b . #2
c . b o th  #1 a
d . #3
#2
F ig u re  4
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23. I f  la k e  o r f i v e r  o f f i c i a l s  h o is t  a  red  t r i a n g u la r  f la g  a s  a  w arning 
to  b o a tin g  e n th u s ia s ts ,  i t  u s u a l ly  means th a t  '
a .  Motor b o a ts  only  can be o p e ra ted  on th e  la k e
b . The wind i s  blowing too  hard  fo r  a sm all c r a f t  to  o p e ra te  on 
th e  waterways
c .  S a ilb o a ts  only  can be o p e ra ted  on th e  lak e
d . B oaters  should be on th e  a l e r t  fo r  swimmers
24.
25.
When th e  f la g  shown in  F ig u re  5 
th e  wind i s
a .
b .
c .
d .
i s  h o is te d  i t  i s  an  in d ic a t io n  th a t
Blowing from th e  n o rth  
J u s t  r ig h t  fo r  s a i l in g  
Blowing 72 m .p .h . o r f a s t e r  
Blowing a t  a speed of 50-65 m .p .h .
F ig u re  5
Which o f th e  fo llo w in g  types of m a te r ia l  makes th e  s tro n g e s t  rope?
a . P o ly e th e len e
b . Nylon
c . M anila
d . Dacron
26. A d i s t i n c t  advantage o f po lyp ropy lene  ro p e  over a l l  o th e r  rope  
f i b e r s  i s  th a t  i t
a .
b .
c .
d .
R e ta in s  100% s tr e n g th  when wet 
F lo a ts
S tre tc h e s  e a s i ly  
I s  n o t a f f e c te d  by h ea t
27. The knot shown in  F ig u re  6 i s  known a s  a
a .  Sheep shank
b . Bowline
c . Reef knot
d. R everse h i tc h
28. The knot in  f ig u re  6 i s  o f te n  used in  ___
a . S ecuring  an anchor l i n e
b . F u r lin g  s a i l s
c .  S p lic in g  two ropes
d . Typing a rope on a smooth s u r fa c e
F ig u re  6
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29. The main advan tage o f  a long  s p l ic e  over a s h o r t  s p l ic e  i s  th a t  
i t  _____ .
a .  I s  s tro n g e r  th a n  a s h o r t  s p l ic e
b . Keeps th e  ro p e  a t  i t s  o r ig in a l  d iam ete r
c . Takes l e s s  tim e th an  a s h o r t  s p l ic e
d . Works w e ll  w ith  s y n th e t ic  ropes
30. Which of th e  fo llo w in g  i s  th e  m ost f re q u e n t cause  o f s a i l in g  m ishaps?
a . "Buzzing" by power c r a f t
b. I n f e r io r  h u l l  o r s a i l  m a te r ia l
c . F a i lu r e  to  n o te  changes in  wind d i r e c t io n  or w ate r c o n d itio n s
d . N a v ig a tio n a l e r r o r s
31. KNOT : SHIP : :  ______  : CAR
a . T ie
b. N ile
c . B olt
d . Rope
32. SWANP : BOAT : :  _____  : CAR
a . D rive
b. N av ig a tio n
c . F lo r id a
d. O vertu rn
33. WEATHER : WINDWARD ASTERN :
34. PORT : RIGHT : :  : LEFT
35. C.E.
a . Behind
b. Storm
c . C lose h au led
d . Bow
a . A ste rn
b. S ta rb o a rd
c. Topside
d. Windward
 : SAIL : : C.B. :
a . Mast
b. H u ll
c . Leeward
d . R igging
36. ABEAM : ASTERN ASTERN :
a . Ahead
b . Tack
c . P o rt
d . S ta rb o a rd
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37. BALLAST : STABILITY DISPLACEMENT
a . Buoyancy
b . T i l l e r
c . Mast
d . C en ter o f g ra v ity
33. RISING BAROMETER
a .  Windy
b . Sunny
c . R ain
d . W eather
39.
STORMY FALLING BAROMETER :
HURRICANE : :
a . G ale
b . Warning
c .  Sm all c r a f t
d . Wind
40. ANCHOR : RODE FISHHOOK
a . P o le
b. C atch
c . Rope
d . L ine
41. : VERTICAL PITCH : HORIZONTAL
a . C apsize
b . H eel
c . Rake
d . Tack
42. BOOM : JIBE : :  SAIL :
a .  L uff
b . Reaching
c .  P o r t
d . About
43. CARAVEL : SPAIN : :
a . H orse
b. Sloop
c . C lip p e r
d. C hinese
44. 38 : | >  "
a .
II
Wind
b. G ale
c . 54
d. 72
45. CAR : GARAGE ; ;  BOAT :
a . Dock
b . B oathouse
c . In v e r te d
d. Dry docked
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46. The amount o f w eigh t a  b o a t w i l l  su p p o rt i s  u s u a l ly  determ ined  
by ___ .
a .  F i l l i n g  i t  w ith  rock s  u n t i l  i t  s in k s  and th e n  w eighing the  
ro ck s
b . Simply m easuring  th e  c a n o e 's  le n g th
c .  Computing th e  c a n o e 's  d isp lacem en t
d . F i l l i n g  i t  w ith  w ater and th e n  w eighing th e  w ate r
47. T h i r ty - e ig h t  m ile s -p e r -h o u r  i s  eq u a l to  how many k n o ts  ( n a u t ic a l  
m ile s )  p e r  hour?
a .  38
b. 40
c .  33
d . 19
48. A s m a l l - c r a f t  w arning when d isp la y ed  a t  n ig h t  i s  in d ic a te d  by ___
a .  A re d  l i g h t  between two w h ite  l i g h t s
b . A re d  l i g h t  o v er a  w h ite  l i g h t
c .  A w h ite  l i g h t  over a red  l i g h t
d . A w h ite  l i g h t  between two re d  l i g h t s
49. DESCEND : STAIRS _____  : RAPIDS
a .  Shoot
b . F lo a t
c . Danger
d . S c u ll in g
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50. When canoes a re  equipped f o r  s a i l in g  i t  i s  Im p era tiv e  th a t  s t a b i l i t y  
be e s ta b l is h e d  by adding _____ .
a .  Double m ast
b . A lead  t i l l e r
c .  Lead b a l l a s t s
d . Leeboards
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Table 23
S a il in g  Comprehension T e s t 
D i f f ic u l ty  and P h i In d ice s
Item Item P hi Item Item P hi
Number D if f ic u l ty C o e ff ic ie n t Number D if f ic u l ty C o e f f ic ie n t
1. .70 .26 26. .30 .37
2. .44 .93 27. .50 .53
3. .62 .34 28. .56 .70
4. .20 .28 29. .51 .70
5. .86 .56 30. .47 .36
6. .65 .34 *31. .90 .66
7. .47 .56 *32. .28 .22
8. . 66 .78 *33. .59 .77
9. .39 .46 *34. .27 .48
10. .40 .27 *35. .82 .35
11. .37 .86 *36. .20 .5 0
12. .38 .72 *37. .78 .85
13. .49 .45 *38. .49 .66
14. .25 .30 *39. .55 .55
15. .51 .71 *40. .27 .78
16. .68 ' .39 *41. .30 .25
17. .59 .30 *42. .29 .39
18. .64 .71 *43. .73 .84
19. .60 .48 *44. .61 .31
20. .56 .45 *45. .45 .48
21. .76 .23 46. .23 .22
22. .37 .85 47. .81 .21
23. .70 .46 48. .74 .89
24. .56 .29 49. .29 .61
25. .34 .29 50. .25 .72
♦Analogy
APPENDIX H
TRAPSHOOTING COMPREHENSION TEST
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TRAPSHOOTING TEST
M u ltip le  C hoice
1. Which of th e  fo llo w in g  i s  th e  m ost p o p u la r gauge o f shotgun?
a .  10
b. 12
c .  14
d . 20
2. Which of th e  fo llo w in g  b a r r e l  c l a s s i f i c a t i o n s  would g iv e  th e  w id e s t 
p a t te r n  o f sh o t coverage?
a .  C y lin d e r bore
b . Improved c y lin d e r
c . M odified
d . F u l l  choke
3 . Most guns used in  sk e e t and tra p s h o o tin g  a re  _____
a .  Pump or s l id e  a c t io n s
b . A utom atics
c .  S in g le  sh o t
d . Double b a r r e l s
4 . The main advantage o f  a pump o ver a  doub le b a r r e l  sho tgun  i s  th a t  
th e  pump —-----—
a .  W ill hold  more s h e e ls
b . W ill shoo t f a r th e r
c . I s  l i g h te r
d . Has on ly  one b a r r e l  to  c le a n
5. Which o f th e  fo llo w in g  s iz e s  o f  sh o t would no rm ally  be used  fo r  
s k e e t shoo ting?
a .  2
b . 4
c . 6
d . 9
6. Which ty p e  o f e x p lo s iv e  m a te r ia l  i s  no rm ally  used  in  s h o t s h e l l s  
produced by th e  le a d in g  m an u fac tu re rs?
a .  B lack powder
b . N itro g ly c e re n e
c . C o rd ite
d . T .N .T .
7 . How many drams of powder a r e  th e r e  in  a  s h o t - s h e l l  th a t  i s  marked 
(3 1 /4  -  1 1/4 -  7 1 /2 )?
a .  3 1/4
b . 7 1 /2
c .  1 1/4
d . Cannot be determ ined  from th e  in fo rm a tio n  g iven
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3. I f  sh o t s h e l l s  were loaded  w ith  th e  e x p lo s iv e  m a te r ia l  norm ally  used 
in  lo a d in g  r i f l e  c a r t r id g e s  which o f  th e  fo llo w in g  would be th e  most 
p ro b a b le  e f f e c t?
a .  N oth ing ; th ey  u se  th e  same m a te r ia l
b .  The s h e l l s  would p robab ly  exp lode , s in c e  th e  r i f l e  m a te r ia l  
i s  too  s tro n g
c .  The s h e l l s  would have v e ry  l i t t l e  power
d . The s h e l l s  would n o t even f i r e
9. T a rg e ts  used in  tr a p  and sk e e t sh o o tin g  a re  no rm ally  made of --------
a .  P l a s t i c
b . Iron
c .  G lass
d . Clay
10. Which o f th e  fo llo w in g  m ost c lo s e ly  approxim ates th e  s iz e  ( in  d ia ­
m e te r)  o f  a sk e e t ta rg e t?
a . 1-2 in ch es
b . 6-7 in ch es
c . 9-10 in ch es
d .  4 -5  in ch es
11. How many t a r g e t s  i s  co n s id e re d  to  be "1 round" in  s k e e t shoo ting?
a .  15
b . 20
c .  25
d . 50
12. When a sk e e t t a r g e t  le a v e s  th e  s l in g  o f th e  throw ing  mechanism i t s  
speed i s  ap p ro x im ate ly  --------
a .  50 m .p .h .
b .  80 m .p .h .
c .  110 m .p .h .
d . 140 m .p .h .
13. In  o rd e r  to  in s u re  ran g e  s a f e ty ,  sh o o te rs  a re  u s u a l ly  req u es te d  to  
p la c e  o n l y   in  t h e i r  weapon a t  a  tim e.
a .  One round o f ammunition
b . Two rounds o f ammunition
c .  Three rounds o f ammunition
d . Four rounds o f ammunition
14. W hile a s h o o te r  i s  n o t f i r i n g  on th e  l i n e ,  th e  mechanism of h i s  
weapon should  be --------
a . Open
b . Closed
c .  C losed and locked
d. Open and locked
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15. Choose th e  b e s t  s ta te m e n t.
a .  A ll  guns a re  dangerous
b . A ll guns a re  s a fe  u n le s s  abused
c .  Everyone should  know how to  shoot a gun
d. Guns a re  on ly  a s  dangerous as  th e  p erso n  who u se s  them
16. BLUE ROCK : REMINGTON : : WHITE FLYER :
a .  Clay p igeon
b . P e te rs
c . T a rg e ts
d . W inchester
17. RIFLE : ETHYL GASOLINE : :  SHOT GUN :
a .  F red , Joan , and H arold
b. V acations
c . R egular g a so lin e
d. Highway P a tro l
18. RIFLE: SHOT GUN : :  CALIBER ;
a .  Gauge
b . M illim e te r
c . 12
d. P i s to l
19. HORIZONTAL ; DOUBLE BARREL ; : PERPENDICULAR :
a . Pump
b. 10 gauge
c . A utom atic
d . Superposed
20. The f i r s t  m ass-produced sh o t guns had b a r r e l s  made o f --------
a .  Damascus tw is t  s t e e l
b . F ib e rg la s s
c . Aluminum
d . C orrugated  s t e e l
21. A r i f l e  b u l l e t  i s  u s u a lly  much more a c c u ra te  th an  a s lu g  from a 
sho tgun . T h is  i s  because  o f  th e  d if f e re n c e s  in  th e  --------
a . Bore d iam eter
b . S ig h tin g  mechanisms
c . In n e r b a r r e l  c o n s tru c t io n  o f  th e  two weapons
d . Load s p e c i f ic a t io n s
22. T here a r e  a p p ro x im a te ly  in d iv id u a l  p e l l e t s  in  one ounce of
#8 s h o t.
a .  400
b . 800
c . 1 ,000
d . 100
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23. Which of th e  fo llo w in g  weapons would norm ally  have th e  s tro n g e s t  
r e c o i l?
a .  28 gauge sh o t gun
b . 30-30 r i f l e
c . 2 2 -h o rn e t r i f l e
d . 12 gauge s h o t gun
24. One of th e  advan tages of g a s -o p e ra te d  au tom atic  shot guns i s  t h a t  
they  u s u a l ly  --------
a .  Hold more sh e e ls  than  o th e r  au to m atic s
b . Are e a s ie r  to  load  th an  o th e r  au to m atics
c . Have le s s  r e c o i l  than  most o th e r  guns
d . Make le s s  n o is e  than  o th e r  a u to m a tic s
25. Blown p a t te r n s  a re  u s u a lly  th e  r e s u l t  o f
a .  H olding th e  gun too lo o se ly
b. Moving th e  gun j u s t  as  th e  t r i g g e r  i s  p u lled
c .  Too much powder in  th e  s h e l l
d . The sh o t was being fo rced  th ro u g h  the  sho t p a t te rn
26. Which of th e  fo llo w in g  upland gam ebirds would probably  r e q u ir e  a 
12-gauge load  o f ( 3 3 / 4 - 1 1 / 4 - 4 ) ?
a . Doves
b. Q u a ils
c . P h easan ts
d . Woodcocks
27. As th e  d is ta n c e  from th e  t r a p  p i t  in c re a s e s  th e  amount o f le a d  g iven  
to  t a r g e t s  shou ld  --------
a .  In c re a s e  s l i g h t ly
b . D ecrease  s l i g h t l y
c . Remain c o n s ta n t
d . Cannot be determ ined  from in fo rm a tio n  given
23. I f  a ta r g e t  b reak s  in to  two p ie c e s  a s  i t  le av es  th e  throw ing m achine 
th e  sh o o te r  should
a .  W ait fo r  an o th e r ta rg e t
b. Shoot th e  b ig g e s t p ie c e
c . Shoot b o th  p ie ces
d . Count th e  t a r g e t  a s  a  h i t  w ith o u t shoo ting
29. The sh o t gun used  more than  any o th e r  in  I n te r n a t io n a l  sk e e t and
tra p s h o o tin g  i s  th e  -------
a .  Browning, "S w eet-16", au to m atic
b . Rem ington, 1100, au tom atic  (12-gauge)
c . W inchester Model 12, 12-gauge
d . Browning, Superposed
132
30. How many c la y  ta rg e ts  a re  th e re  in  a f u l l  case?
a . 100
b. 150
c .  200
d. 135
31. I f  you a r e  a t  th e  #3 p o s t and your gun b reak s , w hich o f  th e  fo llow ing  
would be th e  most a p p ro p r ia te  a c tio n ?
a .  Drop ou t o f th e  round and ta k e  a  sco re  o f  z e ro
b. Rack th e  weapon and a sk  fo r  an o th e r to  com plete  th e  round
c . Stop th e  round u n t i l  your weapon i s  re p a ire d
d . Ask th e  s c o re r  to  p r o - r a te  your sc o re  on your perform ance 
to  t h a t  p o in t
32. In  sh o o tin g  doub les i f  th e  sh o o te r  b reak s  bo th  t a r g e t s  w ith  one sh o t
and m isses  on ly  one o th e r  t a r g e t  h is  f i n a l  sc o re  would be --------
a .  25/25
b . 25/26
c . 25/24
d . zero
33. When th e  sh o o te r  i s  read y  f o r  a t a r g e t  to  be r e le a s e d  th e  proper 
command i s  —— —
a . " p u l l"
b . " l e t  i t  go"
c . " sh o o t"
d . " read y "
34 . When a  sh o o te r  i s  on th e  f i r i n g  l i n e  th e  weapon shou ld  b e  l e f t  
"on s a fe ty "  u n t i l  th e  --------
a .  T a rg e t emerges from th e  house
b . Throwing mechanism i s  h eard
c . " P u ll"  command i s  g iven
d . F i r s t  s h e l l  i s  loaded  in to  th e  chamber
35. How many boxes of s h e l l s  w i l l  a  p a r t i c ip a n t  need to  sh o o t fo u r 
rounds o f s k e e t or tra p ?
a .  te n
b . one
c . tw enty
d . fo u r
36. I f  a  sh o o te r  m isses  a ta r g e t  ------
a .  I t  u s u a lly  b reak s  upon im pact
b . I t  i s  u s u a lly  r e t r i e v e d  and thrown ag a in
c . He should  keep f i r i n g  u n t i l  i t  b reak s
d . I t  i s  u s u a l ly  r e t r i e v e d  and " tra d e d  in "  fo r  a  new one
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37 . The opening a t  th e  f a r  end o f th e  gun b a r r e l  i s  commonly r e f e r r e d  
to  a s  th e  --------
a . Chamber
b . Forearm
c . Snou t
d . M uzzle
33 . The fu n c tio n  o f  th e  s h e l l  e x t r a c to r s  i s  to  --------
a .  B ring  th e  loaded  s h e l l s  from th e  m agazine to  th e  chamber
b . E je c t  th e  s h e l l  th a t  has j u s t  been f i r e d
c .  Move th e  loaded  s h e l l s  from th e  chamber to  th e  m agazine
d . Remove p rim e rs  from h u l l s  t h a t  a re  to  be re lo a d ed
3 9. I f  th e  sh o o te r  w ere to  move th e  b a r r e l  o f h is  gun sideways a s  he 
i s  p u l l in g  th e  t r i g g e r  i t  would --------
a .  Have no e f f e c t  on th e  s h o t p a t te r n
b . S c a t te r  th e  sh o t over a w id er a re a
c . Cause th e  wad to  jamb in  th e  b a r r e l
d . C ause th e  sh o t to  t r a v e l  in  an  a rc
40 . Which o f th e  fo llo w in g  guns would have th e  la r g e s t  opening a t  th e  
o u te r  end o f th e  b a r re l?
a .  .410 gauge sh o t gun
b . 30-30  r i f l e
c .  28-gauge sh o t gun
d . .375 magnum
41. Which o f th e  fo llo w in g  sh o t guns i s  m ost s u i ta b le  f o r  women s k e e t 
sh o o te rs?
a .  12-gauge
b . 28-gauge
c . 10-gauge
d . 8-gauge
42. Which o f th e  fo llo w in g  men i s  a  w orld-fam ous sk e e t and t r a p  ex p ert?
a . Sam Sneed
b. Bobby H u ll
c .  Sam A lb r ig h t
d . Rudy E tc h in
43 . MODEL 12 ; SHOT GUN : :  _____  : RIFLE
a . W inchester
b . Model 94
c . 1873
d . Browning
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44. 28 : MODIFIED i :  26 :
45.
a . Choke
b. F u l l
c . Improved c y lin d e r
d . C a lib e r
SKEET : 25 : :  GOLF :
a . E ig h teen
b . Y ards
c . D riv e r
d . "F o re"
46. The m ain purpose o f  v e n t i l a t e d  r i b  b a r r e l s  i s  to  --------
a .  Cool th e  b a r r e l  a f t e r  f i r i n g
b . Improve th e  looks o f th e  weapon
c . Add more w eight to  th e  weapon
d . Improve th e  s ig h tin g  o f  th e  weapon
47. The b a s ic  d if f e r e n c e  between a  t r a p  gun and a sk e e t gun i s  i n  th e
a .  L ength  and choke o f th e  b a r r e l
b . Gauges used
c . Type o f a c t io n s  used (pumps v s .  au tom atic)
L ength  o f  s to ck  used
(1) F ig u re  1
48 . The sh o t gun shown in  F ig u re  1 i s  a Model 1100 Remington a u to m a tic .
T his gun w i l l  ho ld  a t o t a l  o f  _____  s h e l l s .
a . 7
b . 5
c .  2
d . 6
49. Arrow Number (1) in  F ig u re  1 i s  p o in tin g  to  th e  gun’s ______.
a .  M agazine
b . B a r re l
c . F ro n t hand le
d . Forearm
50. The p a r t  in d ic a te d  by Arrow Number (2) in  F ig u re  1 i s  commonly r e f e r r e d  
to  a s  t h e  .
a .  M uzzle
b . S tock
c . B reech
d . Chamber
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Table 24
T rap sh o o tin g  Comprehension T e s t 
D i f f ic u l ty  and P h i In d ic e s
Item  Item  Phi
Number D i f f ic u l ty  C o e f f ic ie n t
Item  Item  Phi
Number D i f f ic u l ty  C o e f f ic ie n t
1 .
2 .
3.
4 .
5.
6 .
7.
8 . 
9.
10.
11.
12 .
13.
14.
15.
16.
17.
18.
19.
20. 
21. 
22 .
23.
24.
25.
.80  
.35 
.21 
.71  
. 66 
.44 
.76 
.54 
.26 
.42 
.73 
.81  
.53 
.54 
.29 
.27 
.65  
.98 
.80  
.35 
.21  
.71 
.05 
.66  
.44
.65
.82
.34
.39
.62
.61
.52
.30
.61
.92
.47
.24
.21
.28
.26
.41
.78
.70
.42
.50
.51
.69
.57
.39
.23
26. .77 .66
27. .54 .52
28. .26 .43
29. .42 .30
30. .73 .22
31. .81 .36
32. .53 .29
33. .54 .81
34. .29 .37
35. .23 .77
36. .47 .60
37. .40 .88
38. .63 .70
39. .46 .54
40. .94 .80
41. . 66 .73
42. .73 .64
*43. .47 .57
*44. .80 . 66
*45. .38 .32
46. .64 .68
47. .46 .28
48 . .73 .56
49. .67 .64
50. .69 .38
*Analogy
APPENDIX I
ARCHERY SKILL SCORE CARD
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Figure 2
Name
ARCHERY SCORE CARD
1 2 3 4 5 6 H its Score
End
1
2
3
4
5
6
------
7
8
T o ta l
APPENDIX J
BAITCASTING SKILL SCORE CARD
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F ig u re  3
■  ............................................................................. ..................................................................................................
BAITCASTING SCORE CARD
Name_____________ ___________________________ —---- -------------------
20 f t .  30 f t .  40 f t .
//I Sidearm
n Sidearm
#3 Backhand
#4 Backhand
T o ta l
APPENDIX K
CANOEING SKILL PEEIFOBMANCE RATING
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F ig u re  4
Canoeing S k i l l  Perform ance R ating
Name
1. Speed Time_____
2. A b i l i ty  to  m a in ta in  d i r e c t io n  1 2  3 4 5
3. M an eu v erab iltiy  1 2  3 4 5
4 . Recovery from pred icam ents 1 2  3 4 5
5. T reatm ent o f equipment 1 2  3 4 5
6. Boarding and debark ing  te ch n iq u es  1 2  3 4 5
7. O bservances o f la k e  re g u la tio n s  1 2  3 4 5
8 . O bservance of c o n te s t  r u le s  1 2  3 4 5
9. G eneral a t t i t u d e  1 2  3 4 5
10. Sportsm anship  1 2  3 4 5
11. B alance in  c r a f t  1 2  3 4 5
APPENDIX L
GOLF SKILL SCORE CARD
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Name
F ig u re  5
GOLF SKILL SCORE CARD
D riv e  T e s t # 5 Iro n  T e s t
3x
2x
Ix
T o ta l
3x
2x
Ix
T o ta l
(5) Good (4) Above A verage (3) A verage (2) Below A verage (1) Poor
APPENDIX M
SAILING SKILL PERFORMANCE RATING
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F ig u re  6 
S a il in g  S k i l l  Perform ance R ating
Name
1. Speed Time
2. A b i l i ty  to  m a in ta in  d i r e c t io n  1 2  3 4 5
3 . M an eu v erab ility  1 2  3 4 5
4 . Recovery from pred icam en ts 1 2  3 4 5
5. T reatm ent o f equipment 1 2  3 4 5
6. Boarding and debark ing  te c h n iq u e s  1 2  3 4 5
7. O bservances o f la k e  r e g u la t io n s  1 2  3 4 5
8 . O bservance o f c o n te s t  r u le s  1 2  3 4 5
9. G eneral a t t i t u d e  1 2  3 4 5
10. Sportsm anship 1 2  3 4 5
11. B alance in  c r a f t  1 2  3 4 5
12. U t i l i z a t io n  o f  a v a i la b le  wind 1 2  3 4 5
APPENDIX N
TRAPSHOOTING SKILL PERFORMANCE RATING
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F ig u re  7
T rapshoo ting  S k i l l  Perform ance R ating
Name
1. The number of h i t s  should  be g iven  more w eight than  any o th e r  s in g le  
f a c to r .
P o s s ib le  sco re ; (1-15 p o s s ib le )
2. H andling of gun
a .  Smoothness of h and ling  gun 1 2  3 4 5
b . Speed of h and ling  gun 1 2  3 4 5
c . Accuracy o f h and ling  gun 1 2  3 4 5
3 . O b se rv a tio n  o f ran g e  s a f e ty  p ro ced u res  1 2  3 4 5
4 . Sportsm anship 1 2  3 4 5
5. G eneral deportm ent 1 2  3 4 5
6. A t t i tu d e  (g en e ra l)  1 2  3 4 5
1 -  poor
2 -  f a i r
3 -  good
4 -  v e ry  good
5 -  e x c e l le n t
APPENDIX 0
SEMANTIC DIFFERENTIAL SCALE
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Name___
SEMANTIC DIFFERENTIAL SCALE 
I n s t r u c t io n s
The purpose  o f ta k in g  t h i s  m easure i s  to  a s s e s s  th e  meanings of 
c e r t a in  c o n c e p ts  to  v a r io u s  peop le  by hav ing  them judge  th e  concep ts 
a g a in s t  a  s e r i e s  o f d e s c r ip t iv e  s c a le s .  In  doing  t h i s  e x e rc is e ,  p le a se  
make your judgm ent on th e  b a s is  o f what th e se  co n cep ts  mean to  y o u . On 
each  page o f  t h i s  b o o k le t you w i l l  f in d  d i f f e r e n t  co n cep ts  to  be judged 
and b en ea th  them a s e t  of s c a le s .  You a re  to  r a t e  th e  concep ts on each 
o f  th e se  s c a le s  in  o rd e r of o c c u rre n c e .
Here i s  th e  way you a re  to  u se  th e  s c a le s :
I f  you f e e l  th a t  th e  concept a t  th e  to p  o f  th e  page i s  very  
c lo s e ly  r e l a t e d  to  one end o f th e  s c a le ,  you should  p la c e  your check­
mark a s  fo llo w s :
f a i r  X :_____ :_____:_____ : ______ :______ :_____ u n f a ir
or
f a i r  _____ :_____ _:____ :_____ :______ :  : X u n f a i r
I f  you f e e l  th a t  th e  concep t i s  q u i te  c lo s e ly  r e la te d  to  one or 
th e  o th e r  end o f th e  s c a le  (b u t n o t e x tre m e ly ) , you shou ld  p la c e  your 
checkmark a s  fo llo w s:
s t r o n g  : X :______:_____ :_____ :______:______weak
o r
s t r o n g _____:______ :_____ :______:______ : X :_____ weak
I f  th e  concep t seems on ly  s l i g h t l y  r e l a t e d  to  one s id e  a s  opposed 
to  th e  o th e r  s id e  (bu t i s  n o t r e a l l y  n e u t r a l ) ,  th e n  you should  check as 
fo llo w s:
a c t iv e  _____ :______ : X :______:______ :______:_____ p a ss iv e
o r
a c t iv e  ______:______:_____ :______: X :______:_____ p ass iv e
The d i r e c t io n  toward which you check, o f  c o u rse , depends upon 
w hich o f  th e  two ends o f  th e  s c a le  seem m ost c h a r a c t e r i s t i c  of th e  
concept you a re  ju d g in g .
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I f  you c o n s id e r  th e  concept to  be n e u t r a l  on th e  s c a le ,  bo th  s id e s  
o f th e  s c a le  e q u a lly  a s s o c ia te d  w ith  th e  co n cep t, o r  i f  th e  s c a le  i s  com­
p le te ly  i r r e l e v a n t ,  u n re la te d  to  th e  c o n ce p t, th e n  you should p la ce  your 
checkmark in  th e  m idd le sp ace .
s a fe  _____ ;_____ :______; X :______:______:______dangerous
IMPORTANT
(1) P lac e  your checkmarks in  th e  m idd le o f th e  sp aces, n o t on th e  
b o u n d arie s:
: X : : : :X :
(T h is) (Not T h is)
(2) Be su re  you check every  s c a le  f o r  every  concept—do n o t 
om it an y .
(3) N ever p u t more th an  one checkmark on a  s in g le  s c a le .
Sometimes you may f e e l  as  though you have had th e  same item  b e fo re  
on th e  s h e e t .  T his w i l l  no t be th e  c a s e , so do n o t look  back and fo r th  
th rough th e  ite m s . D o n 't t r y  to  remember how you checked a s im ila r  item  
th a t  could  have appeared  e a r l i e r .  Work a t  a f a i r l y  h igh  r a t e  o f  speed 
through t h i s  e x e rc is e .  Do n o t w orry o r  p u z z le  over in d iv id u a l item s. 
Remember i t ' s  you f i r s t  im p ress io n s , or th e  im m ediate " fe e lin g s "  about 
th e  item , t h a t  we w an t. On th e  o th e r  liand, p le a s e  do no t be c a re le s s  
and om it some of th e  item s , because  we do want your tru e  im p ress io n s.
IF  YOU HAVE READ ALL OF THE INSTRUCTIONS. YOU MAY 
OPEN YOUR BOOKLET P3HD BEGIN.
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Figure 9
Baitcasting Attitude Scale
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Figure 10
Canoeing Attitude Scale
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Figure 11
Golf Attitude Scale
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F ig u re  12 
S a i l in g  A t t i tu d e  S cale
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Figure 13
Recreation Attitude Scale
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Figure 14
Trapshooting Attitude Scale
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Figure 15
Team Work Attitude Scale
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APPENDIX P
TABLES OF TWO-WAY ANALYSIS OF VARIANCE 
BETWEEN SEX AND CLASS SCHEDULES
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Table 25
Two-Way Analysis of Variance of Archery Comprehension
Scores Between Males and Females and Workshop
and Regular Enrollment
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 217.06 .305 n . s .* .385
Schedule (B) 1 452.08 .636 n . s .* .801
A X B 1 301.10 .423 n .s .* .534
E rro r 78 711.07 98.281
T o ta l 81
*Not s ig n i f i c a n t ;  p ^ . 0 5
T ab le  26
Two-Way A n a ly s is  o f V ariance  o f  B a i tc a s t in g  Comprehension 
Scores Between M ales and Females and Workshop 
and R egular E nrollm ent
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 150.55 1.500 n .s .* 1.6447
Schedule (B) 1 30.33 .300 n .s .* .3291
A X B 1 141.45 1.400 n . s .* 1.5351
E rro r 88 101.03 96.4908
T o ta l 91
*Not significant; p ^>.05
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Table 27
Two-Way Analysis of Variance of Canoeing Comprehension
Scores Between Males and Females and Workshop
and Regular Enrollment
Mean
V ariance
Accounted
Source df Squares F P For
Sex (A) 1 671.09 1.3392 n .s .* 1.1076
Schedule (B) 1 661.05 1.3191 n .s .* 1.0911
A X B 1 121.03 .2415 n .s .* .1997
E rro r 118 501.11 97.6014
T o ta l 121
*Not s ig n i f i c a n t ;  p ^ . 0 5
Table 28
Two-Way A nalysis  o f V ariance o f G olf Comprehension 
Scores Between M ales and Females and Workshop 
and R egular E nro llm ent
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 401.51 .6262 n .s .* .6063
Schedule (B) 1 739.58 1.1536 n . s .* .1168
A X B 1 326.41 .5091 n .s .* .4929
E rror 101 641.10 97.7838
T o ta l 104
*Not significant; p ^ . 0 5
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Table 29
Two-Way Analysis of Variance of Sailing Comprehension
Scores Between Males and Females and Workshop
and Regular Enrollment
Source df
Mean
Squares
V ariance
Accounted
For
Sex (A) 1 711.08 1.9611 n .s .* 1.7455
Schedule (B) 1 70.24 .1937 n . s .* .1724
A X B 1 71.02 .1958 n .s .* .1743
E rro r 110 362.58 97.9076
T o ta l 113
*Not s ig n i f i c a n t ;  p ^> .05
T ab le  30
Two-Way A n aly s is  of V arian ce  o f  T rapshoo ting  Comprehension 
Scores Between M ales and Females and Workshop 
and R eg u la r E nrollm ent
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 181.45 2.0619 n .s .* 4.5771
Schedule (B) 1 74 .32 .8445 n .s .* 1.8747
A X B 1 12.51 .1421 n. s .* .3155
E rro r 42 88 .0 0 93.2325
T o ta l 45
*Not significant; p ^ .05
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Table 31
Two-Way Analysis of Variance of Archery Skill
Scores Between Males and Females and Workshop
and Regular Enrollment
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 718.21 1.215 n .s .* 1.5961
Schedule (B) 1 436.54 .738 n . s .* .9701
A X B 1 81 .20 .1373 n . s .* .1804
E rro r 74 591.36 97.2532
T o ta l 77
*Not s ig n i f i c a n t ;  p ^ . 0 5
T ab le  32
Two-Way A n aly s is  o f  V arian ce  o f  B a i tc a s t in g  S k i l l  Scores 
Between M ales and Fem ales and Workshop 
and R eg u la r E nro llm ent
Source df
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 261.63 .5175 n . s .* .4325
Schedule (B) 1 40.14 .0794 n . s .* .0663
A X B 1 20.23 .0400 n .s .* .0334
E rro r 119 505.53 99.4675
T o ta l 122
*Not significant; p ]^.05
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Table 33
Two-Way Analysis of Variance of Canoeing Skill Scores
Between Males and Females and Workshop
and Regular Enrollment
Source df
Mean
Squares F P
V arian ce
A ccounted
For
Sex (A) 1 531.21 .8035 n . s .* .8690
S chedule (B) 1 51.02 .0771 n .s .* .0834
A X B 1 381 .09 .5764 n .s .* .6234
E rro r 91 661.09 98.4239
T o ta l 94
*Not s ig n i f i c a n t ;  p ^ .05
T ab le  34
Two-Way A nalysi s o f  V arian ce o f G olf S k i l l  Scores
Between M ale and Fem ales and Workshop 
and R egu lar E nro llm ent
Source df
Mean
Squares F P
V arian ce
A ccounted
For
Sex (A) 1 591.04 1.7494 n . s .* 2.0369
Schedule (B) 1 351 .11 1.03 92 n . s .* 1.2100
A X B 1 371.02 1.0982 n . s .* 1.2786
E rro r 82 337.84 95.4743
T o ta l 85
*Not significant; p ^.05
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Table 35
Two-Way Analysis of Variance of Sailing Skill Scores
Between Males and Females and Workshop
and Regular Enrollment
Source df
Mean
S quares F P
V ariance
A ccounted
For
Sex (A) 1 641.86 1.3296 n .s .* 1.2308
Schedule (B) 1 773.58 1.5279 n .s .* 1.4144
A X B 1 81 .19 .1681 n .s .* .1556
E rro r 105 482.73 97.1990
T o ta l 108
*Not s ig n i f i c a n t ;  p ^ . 0 5
T ab le  36
Two-Way A n a ly s is  o f V arian ce  o f  T rap sh o o tin g  S k i l l  S cores 
Between M ales and Fem ales and Workshop 
and R egu lar E n ro llm en t
Source d f
Mean
Squares F P
V ariance
Accounted
For
Sex (A) 1 681.11 1.0084 n .s .* 1.2225
S chedule (B) 1 237.58 .3517 n .s .* .4264
A X B 1 85.61 .1267 n .s .* .1536
E rro r 81 . 675.39 98.1973
T o ta l 84
*Not significant; p ^.05
166
Summary o f  T ab les  25-36 
The r e s u l t s  shown in  T ab les 25-36 in d ic a te  th a t  th e  two indepen­
d en t v a r ia b le s  o f  sex and c la s s  sch ed u le  had very  l i t t l e  e f f e c t  on th e  
t o t a l  s c o re s  reco rded  fo r  th e  in d iv id u a l  s u b je c ts .  For t h i s  reaso n , th e se  
two v a r ia b le s  were n o t t r e a te d  as  c o v a r ia b le s  in  a n a ly z in g  th e  d a ta  and 
te s t in g  th e  h y po theses .
